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Listed below are training courses, sponsored by 

Services ot the Communicable D isease  Center, to 
be held during the ensuing months. Further infor­
mation on the courses may be obtained from the 
B ulle tin  o f  F ie ld  Training Programs issued by the 
Center.

TRAINING SERVICES
1. F IE L D  SURVEY AND E V A L U A T I O N

METHODS F O R  MEASURING Q U A LITY  O F  HOUS­
ING E N V IR O N M E N T , December 4-9, 1950. One 
week. Atlanta, Ga.

2. F I E L D  SU RV EY  AND E V A L U A T I O N
METHODS IN HOUSING S A N IT A T IO N , November 
13 to December 15, 1950. F ive w eeks. Atlanta, Ga.

3. F I E L D  SU RV EY  AND E V A L U A T I O N
METHODS F O R  MEASURING Q U A LITY  O F  HOUS­
ING E N V IR O N M E N T , December 11-15, 1950. One 
week. Syracuse, N. Y.

4 .  F I E L D  SURVEY AND E V A L U A T I O N
M ETHODS IN HOUSING S A N IT A T IO N , November 
20 to December 22, 1950. Five w eeks. Syracuse, 
N. Y.

5. A DV AN CED  T R A I N I N G  C O U R SE  F O R  
S T A T E  SANITARY CHEMISTS PR IM A R ILY  C O N ­
C E R N E D  WITH W ATER P O L L U T IO N  IN V E S T I­
G A T IO N S, D e c e m b e r  4-15, 1950. Two w eeks. 
Cincinnati, Ohio.

6 .  BASIC R A D IO L O G IC A L  H E A L T H  T R A IN -

ING, November 6-17, 1950. Two weeks. Environ­
mental Health Center, Cincinnati, Ohio.

LABORATORY SERVICES
1. S E R O L O G IC A L  DIAGNOSIS O F  R IC K E T T ­

SIAL D ISE A SE S, November 6-10, 1950. One week. 
Atlanta, Ga.

2 . ID E N T IF IC A T IO N  O F  M E D IC A L L Y  IM POR­
T A N T  A R T H R O P O D S , November 13-24, 1950. 
Two w eeks. Atlanta, Ga.

3. VIRUS ISO LATIO N  AND ID E N T IF IC A T IO N  
T E C H N IQ U E S , November 13-17, 1950. One week. 
Montgomery, Ala.

4 . L A B O R A T O R Y  DIAGNOSIS O F  T U B E R ­
C U L O SIS , December 4-15, 1950. Two weeks. At­
lanta, Ga.

B y Special Arrangement:
L A B O R A T O R Y  DIAGNOSIS O F  MALARIA, two 

w eeks, Atlanta, Ga.; L A B O R A T O R Y  DIAGNOSIS 
O F  V IR U S  D IS E A S E S , two to four w eeks, Mont­
gomery, Ala.; and P H A G E  T Y P IN G  O F  SALMO­
N E L L A  T Y P H O S A , one week, Atlanta, Ga.

VETERINARY PUBLIC HEALTH 
SERVICES

1. L A B O R A T O R Y  DIAGNOSIS O F  R A B IE S,
November 27 to December 1, 1950. One week. 
Montgomery, Ala.
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WmM&d M otion^ atuÉ <JiecUth
in observance of United Nations Day, October 24, 
1950, the following* is  published:

The governments of 74 countries have joined the United Nations World Health 
Organization (WHO), although the Soviet sa te llite s  have announced their with­
drawal.

The constitution of WHO has been called  the “ Magna Carta of Health.” It pro­
claims health—meaning complete mental, physical, and socia l well-being and not 
merely the absence of d isea se—as one of the fundamental rights of every human 
being without distinction of race, religion, political belief, or economic or social 
condition.

During 1949 WHO conducted specific  aid projects in the health programs ol over 
50 countries and territories. These projects included on-the-spot surveys, demon­
stration campaigns against major d isea ses , expert advice to g o v e r n m e n t s  
concerning technical training sch oo ls, and operations directed toward solving  
problems ranging from how to control malaria in s o u t h e a s t  Asia and increase 
penicillin  production in Europe to how to improve garbage d isposal in the United 
States.

In the time it takes to read this paragraph—approximately one m inute-at least  
20 human beings somewhere in the world will be dying of malaria, v e n e r e a l  
d isea se , or tuberculosis. The experts of WHO believe it is  p ossib le  through co­
operation and the use of recent d iscoveries to reduce drastically the number of 
such victim s. Malaria now strikes an estimated 300 million persons a year, of 
which 2 to 3 million die and others are so  weakened that their productive capacity 
is  greatly r e d u c e d .  In some areas of Greece, WHO aid has helped to cut the 
malaria rate from 80 percent of the population to 5 percent; and as a result, food 
production in some of these districts increased as much as 70 percent.

WHO maintains an epidemic-alerting service through the use of world-wide 
broadcasting fa c ilities . Eight powerful transmitters near Geneva, Switzerland, 
beam twice daily to every continent the latest official information on epidemic 
d i s e a s e s  and quarantine measures. A WHO intelligence post at Singapore pro­
vides sp ecia l service for the Pacific and Indian Ocean areas.

* F rom  " F a c t s  a n d  F ig u r e s  A b o u t th e  U n ite d  N a t io n s ,”  D e p a r tm e n t o f  S ta te  P u b lic a t io n  3 9 3 0  
(A u g u s t  1 9 5 0 ) .
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The Theory and Practice of Rabies Control
E B N E S T  S.  T I E  I? K E L ,  V e t e r i n a r i a n *

R abies Is probably one of the o ldest known 
animal d ise a se s  communicable to man. Many con­
cepts of the d isease  a s  described  by Democritus 
and A ristotle in ancien t tim es are  the same as 
we know them today. A s early  as  100 A .D ., C elsus 
cauterized the wounds of persons b itten  by rabid 
an im als. It was the work of P asteu r, however, that 
gave us our first insigh t into the nature of the 
causative  agent, some understanding of the immun­
ity m echanism , and the developm ent of a new pro­
phylactic  tool, rab ies vaccine.

Since its  introduction on the North American 
continent from Europe in the middle of the eigh t­
eenth century, rab ies insid iously  h as  continued to 
exact its to ll from the public health , agricultural 
economy, and w ildlife conservation of the United 
S ta te s . In sp ite  of its  apparent entrenchm ent in 
large segm ents of c iv ilized populations, it is NOT 
a d ise a se  “ we have learned to live w ith .”  The 
inevitable term ination of the d isease  in agonizing 
death  has made it one of the most feared m aladies 
affecting  man. Furtherm ore, the unp leasan t and 
expensive se rie s  of vaccinations indicated  after 
exposure is e s tab lished  and the realiza tion  that 
these  vaccinations are not alw ays given w ithout 
danger, have been the source of a conglomerate 
headache for the health  officers of the country.

Exam ination of the epidemiology of rabies re ­
veals that i t  is ubiquitous in geographical d is tr i­
bution. Clim ate and seaso n  have no influence on 
its  occurrence. It is found in the arc tic  regions of 
A laska and Canada as w ell as the trop ical coun­
tries  of the Old and New Worlds. By the same 
token, it may be p resen t during any seaso n  of the 
year. The d isea se , in nature , is characterized by 
a re la tive ly  long and variable incubation period. 
The probability of human infection is  dependent 
upon the concentration of the virus in the sa liv a  
of the biting  anim al, the s ite  of the bite  on the 
body, the depth of the b ite , the m ultiplicity  of the 
b ite , and the possib le  in terposition  of clothing.

In another phase of the problem, our attention 
has been drawn in recen t years to  an increasing  
number of nostvaccinal com plications following 
adm inistration of the prescribed se r ie s  of rab ies

vaccine treatm ents in exposed persons. Laboratory 
research  a t present is attack ing  th is  serious prob­
lem by directing  its  efforts along two lines. F irs t 
is  an attem pt a t the developm ent of a hyperimmune 
rabies serum. The second is  the possib le  refine­
ment of brain and nerve tis su e  vaccines by remov­
ing the so-called  encephalitogenic factors by bio­
chem ical m ethods. The s ta tu s  of both of these 
ac tiv itie s  s t i l l  is experim ental, although they have 
shown great promise in the laboratory. In the mean­
time, practicing physicians and health  o ffic ia ls  
are being asked to exerc ise  sound judgment in the 
management of suspected  exposure to minimize 
the promiscuous adm inistration of human rabies 
vaccine .

We are convinced that the ultimate solution to 
the rabies problem is predicated on the control and 
eventual elim ination of the d isease  from animal 
populations. T his may be accom plished by the 
se ttin g  up of transm ission barriers such a s  animal 
immunization, re s tric tion  of anim al movement, 
and the reduction of ex cessiv e  numbers of s u s ­
ceptible w ild life. E xtensive laboratory research  
and field projects have proved tha t these tech ­
niques may be applied  su ccessfu lly  to  erad icate 
the d ise a se  from a given area  if integrated in to  a 
carefully planned and w ell executed program. Dra­
matic dem onstrations of the e ffec tiveness of such 
programs have been displayed in recen t years in 
many parts of the United S ta te s . It is our desire 
to  m uster the forces of the rem ainder of the country 
to s e t  sim ilar m achinery in motion for an all-out 
fight against rab ies .

It is  now an estab lished  premise that coordina­
tion of control ac tiv itie s  is  the keynote of a suc­
cessfu l state-w ide rabies control program. E xper­
ience has shown that th is can be achieved if the 
adm inistration of such a program is delegated to a 
qualified public health  veterinarian  a t State level. 
The d u t i e s  and re sp o n sib ilitie s  of the health  
departm ent veterinarian in adm inistering a s ta te ­
wide program would include coordinating the efforts 
of local control by encouraging accura te  reporting; 
studying the movement and comparative regional 
prevalence of the d isease  w ithin the S tate  and

♦ V e te r in a r y  P u b l ic  H e a lth  S e r v i c e s ,  C o m m u n ic a b le  D i s e a s e  C e n te r
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H e a d s  sh ip p e d  to  la b o r a to r ie s  for d ia g n o s i s  s h o u ld  b e  
p la c e d  in  a s m a ll  s l ip - to p  c o n ta in e r , w h ic h  in  turn s h o u ld  
b e  p la c e d  in  a n o th e r  c o n ta in e r  la r g e  en o u g h  to  p erm it i c e  
t o  b e  p a c k e d  b e t w e e n  th e  in n er  and o u ter  o n e .

alerting counties on the presence of rabies in 
neighboring areas; appointing rabies inspectors; 
improving methods for the shipment of specimens 
to diagnostic laboratories; surveying facilities  
for collection and impoundment of stray dogs; 
making canine vaccines available where needed; 
exchanging information with neighboring States 
having similar problems; preparing and distributing 
educational material throughout the State', and, by 
frequent v is its , advising and consulting with local 
authorities on current polic ies and methodology 
of control practices.

Through professional so c ie tie s , the State public 
health veterinarian is in excellent position to stim ­
ulate the interest of the private practicing veter­
inarians of the State and en list the active partici­
pation of practitioners in local control programs. 
He can serve as an effective liaison officer b e­
tween the State health department and other inter­
ested State agencies such as agriculture and game 
conservation.

The operational phases of a rabies control pro­
gram are carried out at the local level. F ield  
demonstrations have shown that local programs 
work best on a county-wide b asis . Successful 
results cannot be expected if the program is limited 
to a city or town without including the surrounding 
suburban and rural areas of the county. The rabid 
dog often can run the length or breadth of the 
average American county, spreading the infection 
to each animal he bites in his path.

Local rabies control programs should be operated 
on the basis of three broad m easures. The first  
i s  ANNUAL ANTIRABIES VACCINATION OF 
ALL DOGS. The importance of canine vaccination  
as the primary tool in an efficient control program 
is now a firmly established fact and needs only 
a w ell organized educational campaign to bring 
this fact to the p u b l i c .  The s e c o n d  is the 
IMPOUNDMENT AND DESTRUCTION OF ALL 
STRAY AND OWNERLESS DOGS. N eedless to 
say , vaccination wil l  not reach the stray dogs of 
a community, and it is the stray animal that very 
often is incriminated in the spread of the d isease . 
This measure requires the operation of a local 
pound or humane shelter where strays may be 
kept for a specified period of time, and, if un­
claimed at the end of that period, humanely de­
stroyed. Strays should be collected by teams of 
dog wardens and assistan ts using trucks with 
proper enclosures. The third is R EGISTR AT ION 
OF ALL DOGS. Registration of a ll dogs in a com­
munity is an important adjunct of a successfu l
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P h o t o  by Memphis  S h e  I by  C o u n t y  H e a l t h  Depar  t m e n t  

I n te n s i f ie d  m a s s  c a n in e  im m u n iza tio n  te c h n iq u e s  a re  p a ram o u n t fo r a c h ie v in g  sw ift r e d u c t io n  o f s u s c e p t ib le s .

control program. If properly enforced, it se rv es  to 
defray the expenses of the over-all program, e stab ­
lish es  responsib ility  of dog ow nership, a ssu re s  a 
reasonably  accurate dog cen su s, and iden tifies 
the unwanted or hom eless s tray s .

The combining of vaccination and reg istra tion  
has proved in some areas to  be a sound id ea . It 
tends to make the control program less  cumber­
some. The dog owner usually  app rec ia tes the 
fact that he has only one trip to make when he 
can have h is  dog vaccinated  and reg istered  a t 
the same time. The issu ing  of a single uniform tag 
for the dog’s co llar and a sing le  uniform certifi­
ca te , made out in tr ip lic a te , is tantam ount to 
reg istra tion . In th is  schem e, a sing le  fee can be 
charged which w ill be low enough to  cover a ll 
c la sse s  of dog owners and high enough to defray 
the expenses of vaccination  and control operations.

In contrast to those communities which have 
carried out effective m ass canine immunization 
cam paigns, we have had the opportunity to observe 
a few programs which w ere, a t  b est, abortive in 
their execution . Careful a n a ly s is  of the u tilization  
of vaccination  in the field has convinced us that 
it is u se less  to expect re su lts  unless the program 
has the necessary  in tensified  character. In the 
face of an outbreak, SWIFT RED U CT IO N  OF

S U S C E P T I B L E S  MUST BE  ACH IEVE D by vacc i­
nating  a t le a s t 70 percent of the  dogs in the sho rt­
e s t  possib le  period of tim e. To th is  end, e ffec­
tive a d m i n i s t r a t i o n  is paramount. Community 
in te rest must be organized through every av a il­
ab le medium. Dog inoculation c lin ics  should be 
held over a 1- to 2-week period throughout the 
county a t s tra teg ic  points based on population 
concentrations and geographic d istribu tion  of 
c a se s .

In areas of rab ies outbreaks in wild anim als, 
such a s  foxes, adequate trapping programs should 
be institu ted  in cooperation with the S tate game 
conservation au th o rities . R abies in foxes tends 
to  assum e epizootic proportions in regions over­
populated with th is  s p e c ie s . If it becomes estab ­
lished in the su scep tib le  w ild life of an a rea , it 
w ill run i ts  ravaging course in a year or more; and 
in that tim e, the resu lting  m ortality may decim ate 
the fox population more com pletely than any trap­
ping operation. The objective in trapping pro­
cedures is to reduce the number of su scep tib le

foxes to a level which w ill not support an ep i­
zoo tic , and thereby prevent the occurrence of this 
d is a s te r  in the foxes them selves and the danger 
of its spread to  man and dom estic anim als.

Courtesy of the David J. Sencer CDC Museum



Human Exposure to Rabies
T .  F .  S E L L E R S ,  M.  D . *

Fortunately, man is  much le ss  susceptible to 
rabies than are other warm-blooded animals. Even 
in areas where the d isease  is  highly prevalent 
among dogs and other animals, the incidence of 
human rabies is  exceedingly low. But so deeply 
rooted are the traditional m isconceptions of man 
regarding this d isease , that even in this age of 
advanced medical science we s t il l  are faced with 
a p e r s i s t e n t  anxiety complex that makes the 
management of situations of human exposures at 
times exceedingly troublesome and time consuming.

HUMAN EXPOSURE

Rabies can be transmitted from the rabid animal 
to man only by the direct inoculation of fresh 
saliva  through the skin deep enough to come into 
contact with nerve tissu e . Such inoculation only 
occurs naturally from wounds or bites made by the 
teeth of the rabid animal. This is  the D I R E C T  expo­
sure. ALL  O T H E R  E X P O S U R E S  ARE IN DI REC T 
AND SHOULD B E  D IS R EG AR D ED .

RABID ANIMAL DEFINED

As it applies to the management of human expo­
sure to rabies, a rabid animal is  defined as one 
which (1) is  proved to be rabid by laboratory meth­
ods; (2) is  clin ically  rabid by veterinary diagnosis;
(3) disappears after biting and cannot be located  
subsequently; (4) bites without provocation and is  
killed before confirmatory brain lesion s have had 
time to develop.

INDICATIONS FOR ANTIRABSC TREATMENT 

For all direct exposures, that is , tooth wounds 
made by rabid animals as above defined, anti- 
rabic vaccine should be administered in amounts 
prescribed by the laboratory to suit the degree of 
exposure.

The vaccine also  may be indicated for children 
in contact with a rabid animal but too young to 
give reliable testimony.

In cases of severe face wounds or severe and 
multiple lacerations about the hands, the vaccine

treatment may be supplemented by hyperimmune 
serum which recently has become available.

As a first-aid precaution, all animal bites should 
be washed immediately and thoroughly for 15 to 
20 minutes with a strong, warm soap solution. This 
can be done at home by the patient or family before 
the doctor is  called.

P h o t o  by  We mp h i s - S h e  I by  C o u n t y  H e a l t h  D e p a r t m e n t  

S e v e r e  b it e  w o u n d s  o f  th e  f a c e  c o n s t i t u t e  th e  g r e a te s t  
e x p o s u r e  h a za rd  a n d  s h o u ld  b e  tr e a te d  a c c o r d in g ly »

CONTRAINDICATIONS FOR ANTIRABIC 
VACCINE

The protective value of the vaccine for rabid 
animal bites is  unquestioned and should be used 
without hesitation. But the physician should bear 
in mind that occasionally the vaccine itse lf may 
cause reactions. The most important type of reac­
tion is  vaccine paralysis which, while rare, is  
often serious and sometimes fatal. Therefore the 
vaccine should not be used for indirect exposures 
or circumstances such as:

•D ir e c t o r ,  G e o r g ia  D ep a rtm en t o f  P u b l ic  H e a lth ,  and  C o n s u lta n t ,  C o m m u n ic a b le  D i s e a s e  C en ter
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1. Contact of saliva with the unbroken skin 
anywhere on the body, including face or 
mouth

2. Contact of sa liva  with preexistent wound 
already scabbed over

3 . For tooth wounds through clothing which is  
not tom

4. Handling or petting the suspected animal but 
not bitten

5. Handling objects contaminated with saliva
6 . Drinking the milk of rabid cows or goats
7 . If the biting animal is  s t ill  alive and normal 

one week after biting

8. Merely to satisfy the anxiety of parents or 
family but otherwise not indicated

9 . For persons previously treated, the vaccine  
retreatment, if  used at a ll, should be limited 
to not more than s ix  doses

Not all situations of human exposure will fall 
in the categories as herein outlined, nor w ill the 
physician be able to cope su ccessfu lly  with every 
case of anxiety complex. But he should bear in 
mind constantly that antirabic vaccine of itse lf  
can cause serious complications and therefore 
that it should not be used unnecessarily.

Rabies in  th e  A m ericas
B E N J A M I N  D.  B L O O D ,  C h i e f ,  V e t e r i n a r y  P u b l i c  H e a l t h  S e c t i o n ,

P a n  A m e r i c a n  S a n i t a r y  B u r e a u  *

Rabies is  a zoonosis which is widespread in the 1
Americas, and emergency control measures fre- 0
quently are necessary to cope with outbreaks. The t
d isease  recognizes no political boundaries, nor is c
it subject to terrestrial or climatic influences. ]\
Rabies is reported from the frigid regions of the i
Arctic to the sultry atmosphere of the Tropics; in a
the congested quarters of Chicago, Rio de Ja- p 
neiro, Lima, Bogota, and Mexico City, it exacts p
its  to ll. Uncounted hundreds of persons die of a
rabies each year in the Americas, while thousands 1
of others go through the ordeal of multiple prophy- g
lactic injections of vaccine after exposure. It t
should be added that considerable funds are alio- I
cated annually from public health budgets to r
cover the cost of human antirabies treatment. An t
indication of the magnitude of this item may be 
seen by the fact that in Mexico alone from 80 to c
100 literso f human rabies vaccine are usedmonthly. i

Rabies is not only a problem of public health, (
it is a lso  a very important economic problem in i
many areas of Latin America. Large numbers of i
cattle and other livestock die each year of para- i
lytic rabies, sometimes diagnosed properly but i
usually simply called “ paralysis.”  The d isease  is !
known to have been prevalent in Mexico for at <

» R e g io n a l  O f f ic e  for th e  A m e r ic a s  o f  th e  W orld H e a lth  O r g a n iz a tio n

least 40 years and has caused tremendous lo sses  
of livestock (1). It has persisted in Brazil, and at 
tim es, rabies epizootics have claimed 60 percent 
of the cattle in some districts of the sta tes of 
Matto Grosso and Santa Catarina. In Paraguay, 
it has existed  for a number of years, with an 
attack rate (and corresponding death rate) of 50  
percent of the cattle in some areas. L ivestock  
populations of B olivia, Colombia, and Venezuela 
a lso  are attacked by this d isease . A fatal para­
lytic bovine d isease is known to have been wide­
spread in Central America for several years; labor­
atory diagnosis made in 1950 at the CDC Rabies 
Laboratory, Montgomery, A la ., on material sub­
mitted from the Republic of Honduras, confirmed 
the d isease  as rabies.

Paralytic bovine rabies, known a lso  as derriengue 
or mal de caderas (literally, “ sick n ess of h ips” ), 
is  transmitted by the bites of blood-lapping bats 
(genus D esm odus). Although bat-transmitted rabies 
is primarily a d isease  of livestock , it can involve 
the human population. Eighty-nine human deaths 
resulted from an outbreak of rabies, with the bat 
as proven vector, in the island of Trinidad. Sub­
sequent anti-bat measures employed there have 
demonstrated the effectiven ess of elimination
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able; canine vaccination programs are being com­
pleted in selected  localities; wildlife control ser­
v ices have been established and are operating 
where none previously had ex isted . The results 
of these activ ities cannot be measured yet, but 
there can be l i t t l e  doubt of their u l t i m a t e  
effectiven ess.

The international aspects of rabies control a lso  
have been e m p h a s i z e d  in other parts of the 
Americas. Pan American Sanitary Agreements, 
between Argentina, Brazil, Paraguay, and Uruguay
(1948), and between Chile and Argentina (1948), 
both make specific  provisions for concerted meas­
ures against this d isea se . These agreements 
provide a firm basis for definitive action.

The most recent international development in 
rabies control in the Americas was the Caribbean 
Rabies Conference, which was sponsored by the 
Pan A m e r i c a n  Sanitary Bureau in Kingston, 
Jamaica, in August 1950. D elegates from insular 
areas of the Caribbean formulated recommendations 
for concerted antirabies measures between their 
respective governments.

R E F E R E N C E

(1) J o h n s o n ,  H. N .: De r r i engue .  Vampir e  bat
r a b i e s  in Mexico .  Am. J .  Hyg.  47,  189-204 (1948) .

of that vector of rabies.

IN T EE -A M E R IC A N  R AB IE S  C O N T R O L

Various communities have demonstrated very 
effective rabies control programs, yet it is often

true that neighboring communities have ineffective  
programs or none at a ll. This inconsistency allows 
the extension or réintroduction of the d isease over 
wide areas. Where one State employs a certain 
type of control procedure, the State to the north of 
it employs another system  which conflicts with 
the strategy and tactics of its neighbor, while the 
State to the w est may have no planned program at 
a ll. Antirabies measures must be integrated and 
coordinated, whether such measures are taken by

townships or nations. The rabid animal respects 
no political boundary line, but is driven by patho­
logical impulse to roam for great distances and 
spread his d isease  from one area to another.

The Mexico-United States Antirabies Program 
was initiated as a result of the agreement signed  
in Nogales (1949) by health authorities of the two 
Nations. Since that time, the tempo of the anti­
rabies campaigns in the southwestern United States 
and in northern Mexico has been increased greatly. 
F a c ilitie s  for modern laboratory diagnosis have 
been provided in areas where none were avail­
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Rabies D iagnosis
M. E .  E I B S Q N ,  B a c t e r i o l o g i s t  
H.  R U B I N ,  S. A.  V e t e r i n a r i a n  
R .  E .  K I S S L I N G ,  B a c t e r i o l o g i s t  ( V e t e r i n a r i a n )  *

The laboratory d iagnosis of rab ies is primarily 
dependent upon the dem onstration of Negri bodies, 
the pathognomonic inclusion of rab ie s , in central 
nervous tis su e . T h is may be done on the original 
mat ia l or after passage  through su scep tib le  
anim als.

Heads of anim als suspected  of rab ies should 
receive  immediate atten tion  upon arrival at the 
laboratory, so  th a t, if ind icated , t r e a t m e n t  of 
exposed persons may be in itia ted . The brain should 
be removed asep tica lly  so tha t anim al inoculations 
may be performed. The sk in  is  inc ised  along the 
m idline over the cranium and laid back. After re­
moval of the temporal m uscles, the skull is  painted 
with tincture of iodine. Using s te rile  instrum ents, 
the calvarium  is removed by saw ing through the 
sk u ll from each  side of the foramen magnum to the 
frontal bones. T hese two cuts are united by a trans­
verse  cut through the frontal bones. The calvarium 
then is lifted off. After removal of the m eninges 
and cutting the tentorium cerebelli, the brain is 
lifted out onto a petri d ish  or paper p la te .

Negri bodies, if presents are most numerous in 
the hippocam pus. T his structure is exposed by a 
longitudinal incision into the la tera l ven tric les. 
In the case  of the dog, th is  cut is made on the 
dorsa l surface of the cerebral hem ispheres paralle l 
to  and about one-half inch on either side of the 
midline of the brain. The hippocampus is recog­
nized as a g listen ing  white cy lindrical structure.

Small transverse sec tio n s are cut from the hippo­
cam pus, and a lso  from the cerebral and cerebellar 
co rtices . T hese portions are p laced , cut surface 
up, on a paper towel or wooden tongue depressor. 
A clean m icroslide then is p ressed  gently against 
the cut su rface , using enough pressure to produce 
a thin im pression of brain tissu e  on the s lid e . At 
le a s t three im pressions may be made on one s lide . 
While s t i l l  m oist, the tissu e  is  s ta ined  by pouring 
S e lle rs ’ s ta in  from a drop bottle onto the s lid e , 
letting  it remain for about 10 seco n d s, then w ash­
ing under running tap w ater. The slide  is  allowed 
to  air dry and is then ready for m i c r o s c o p i c  
exam ination.

A fte r  re m o v in g  th e  c a lv a r iu m  and  c u tt in g  a w a y  th e  m e n in g e s ,  th e  e n tir e  b ra in  i s  l i f t e d  ou t an d  p la c e d  o n to  a 
p e tr i d i s h  or p a p e r  p la t e .

♦V iru s  an d  R ic k e t t s ia  S e c t io n ,  L a b o ra to ry  S e r v i c e s ,  M on tgom ery , A la .
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S e lle rs ’ s ta in  has the advantage of fixing and 
s ta in ing  in one o p era tio n .lt is  prepared as  follow s:

S toc k  s o l u t i o n s :
2 g r am s  me t hy l e n e  b lue  d i s s o l v e d  in 100 
m i l l i l i t e r s  a b s o l u t e  me thy l  a l c o h o l  ( a ce t o n e  
f r ee)
4 g rams  b a s i c  f u ehs in  d i s s o l v e d  in 100 mi l ­
l i l i t e r s  a b s o l u t e  me thy l  a l c o ho l  ( a c e t o n e  
f ree)

Working s t a in :
25 m i l l i l i t e r s  a b s o l u t e  me t hy l  a l c o h o l  ( a c e ­
t one  free)
15 m i l l i l i t e r s  s t oc k  so l u t i o n  m e t hy l e n e  b lue  
2-4 m i l l i l i t e r s  s t o ck  so lu t i on  b a s i c  f ue hs in

The methyl alcohol and methylene blue solution 
are mixed in a drop bottle , and 2 m illilite rs of the 
b asic  fuehsin solution are added. A tria l s ta in  is  
made using methyl alcohol-fixed brain sm ears, 
w hich may be kept for th is  purpose. If, in the tr ia l 
s ta in , the thicker portions appear b lu ish , basic  
fuehsin  is  added in 0.5 m illiliter amounts until 
the properly sta ined  smear appears reddish  vio let 
in the thinner a reas , shading into purplish blue in 
the thicker portions.

M ix in g  th e  w o r k in g  s o lu t io n  o f  S e l le r s *  s t a in .

Exam ination is  carried out under oil immersion. 
With S e lle rs’ s ta in , Negri bodies appear purplish 
red  to purplish pink, in contrast to  the light blue 
s ta in in g  of neuron cytoplasm , dark blue nucle i, 
and copper-colored red blood c e lls . The matrix is 
light pink. Negri bodies contain basophilic  inner 
granules which s ta in  dark blue, and are the d is tin ­
guishing s ta in ing  ch a rac te ris tic s  of the Negri 
body.

A minimum of s ix  brain sm ears, including one 
from each hippocam pus, one from each side of the 
cerebellum  and the cerebral cortex , should be 
exam ined. If Negri bodies can be demonstrated^ 
the d iagnosis of ra b ie s  is e s tab lished .

If no Negri bodies are found upon m icroscopic

exam ination, the possib ility  of rab ies  is not ex­
cluded, s ince  a t le a s t 10 percent of anim al brains 
examined m icroscopically  in the laboratories and 
found Negri negative have been proved to be posi­
tive  for rab ies  upon animal inoculation.

Small portions of hippocampus, cerebral cortex, 
and cerebellum  saved  at the time of brain d isse c ­
tion  for sta in ing , plus the medulla oblongata, are 
pooled and ground in a s te rile  mortar and pestle  
into a homogeneous p as te . To th isj enough ste rile  
sa lin e  is  added slowly to make a 10 percent brain 
susp en sio n , which is  centrifuged a t 2,000 r.p.m. 
for 10 m inutes. If evidence of bacteria l contami­
nation is  found upon m icroscopic exam ination, or 
if the animal has been dead for quite a w hile, an 
an tib io tic  is added to the suspension  before intra­
cerebral inoculation into m ice, to prevent death 
of mice in 2 or 3 days from bacteria l contam ination. 
A ddition of 500 units of pen ic illin  G (sodium sa lt)  
and 2 milligrams of streptom ycin to 1 m illilite r of 
the supernate of the centrifuged brain suspension  
and allowing to  stand a t room temperature for 
30 minutes before mouse inoculation is  su ffic ien t 
to  prevent the death of the mice from b acteria . 
With a %-milliliter syringe and a 27-gauge needle, 
.03 m illilite r of the supernate is in jected  in tra- 
cere bra lly into at le a s t four mice. O bservations 
are made on these  mice daily  for at le a s t 21 days, 
and symptoms of trem ors, p a ra ly s is , humping, 
w eakness of h ind legs, and death are recorded. As 
soon a s  the mouse is found dead, i ts  brain is 
removed asep tica lly  and a transverse  sec tion  cut 
ju s t anterior to the cerebellum  so as to include the 
hippocampus in the cross sec tio n . Im pression 
sm ears are made with th is  cut sec tion  ju s t as with 
sec tio n s  of the original brain, s ta ined  with Sellers 
s ta in , and examined m icroscopically  for the pre­
sence  of Negri bodies. ,

Even though no Negri bodies were presen t in 
the  brain of the suspected  anim al, if the virus of 
rab ies  were present in that anim al, in tracerebral 
in jec tion  of th is  brain w ill produce c lin ica l symp­
toms of rab ies  in m ice, with the constan t occurrence 
of Negri bodies. The incubation period of rab ies 
after the intracerebral inoculation of mice v aries , 
w ith deaths occurring from the six th  day until the 
tw entieth  day, and in rare c a se s  even longer. 
F inding of Negri bodies in the brains of mice 
dying after showing the above-mentioned symptoms 
e s ta b lish e s  the d iagnosis of rab ies in the suspected  
anim al. If mice remain normal for a period of 21 
days after inoculation, the suspected  brain is  
considered negative for rab ies v irus.
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H istopathology o f Rabies
R .  E .  K I S S L I N G ,  B a c t e r i o l o g i s t  ( V e t e r i n a r i a n )  *

The inflammatory response of the central nervous 
system to rabies is  very much the same as with 
other viral, bacterial, chemical, and physical 
irritants. The distribution of lesions is  rather con­
stant in rabies. The most severe changes are 
observed in the thalamus, pons, and medulla. These 
areas of the brain show neuron degeneration, necro­
s is ,  and neuronophagia. There is  moderate diffuse 
infiltration with microglia and occasionally poly­
morphonuclear leucocytes.

The blood v e sse ls  of the brain stem present the 
swollen endothelium, and lymphocytic collars so 
common in any pathological condition of the central 
nervous system . This lymphocytic exudate usually  
is  confined to the adventitial sp aces. Petechia  
and perivascular hemorrhage is common and often 
quite extensive in the thalamus, medulla oblongata, 
and spinal cord.

In keeping with the spread of the virus by neuro­
nal p a t h w a y s ,  the white matter a lso  presents 
lesion s. This may range from slight vacuolization  
of the myelin sheaths to complete demyelinization, 
depending upon the duration of the d isea se . These 
areas w ill show infiltrations by large mononuclear 
ce lls  filled with fat containing vacuoles.

In addition to the diffuse cellular infiltration 
into the nervous tissue, there a lso  are sharply 
delimited accumulations of glial c e lls  (B abes’ 
rabies nodule). At one time, these were considered 
pathognomonic for rabies; but since they may occur 
in other conditions, such as typhus andenceph- 
a litides, no specia l importance can be attributed 
to their presence.

The neocortex usually shows very little  damage 
except mild neuron degeneration.

The Negri body is  the pathognomonic inclusion  
body for rabies, and a positive diagnosis can be 
made upon the demonstration of its presence. The 
bodies may be found in almost any portion of the 
central nervous system and also in the peripheral 
ganglia. However, they are most numerous and 
most consistently found in the hippocampus in 
the large ganglial ce lls  adjacent to the fimbria, 
and in the Purkinje ce lls  of the cerebellum. The 
cerebral cortex a lso  contains Negri bodies in a

N e g r i b o d ie s  are  
g e n e r a l ly  m o s t  n u ­
m e r o u s  an d  m o st  
c o n s i s t e n t ly  fou nd  
in  th e  h ip p o c a m p u s  
s h o w n  h ere  b u lg in g  
from  th e  f lo o r  o f  
th e  la t e r a l  v e n tr ic le .

fair percentage of ca ses .
The s iz e s  of the Negri bodies show remarkable 

variation ranging from 2 to 30 microns in diameter. 
They vary in shape from r o u n d  to oval. When 
located in the dendritic p rocesses, they may be 
distorted by the limits of the cell into triangular 
or flattened forms. Negri bodies occur only in an 
intracytoplasmic position.

The Negri body p o sse sse s  definite tinctorial 
affin ities. The ground substance or matrix shows 
an affinity for acid dyes. Embedded within this 
matrix are one or more basophilic bodies, the so- 
called “ inner granules.” There are a lso  the “ mul­
berry” forms, which consist of a cluster of refrac- 
tile  acidophilic granules in which are located the 
characteristic inner granules. Inner granules may 
be lacking in very small inclusions, and therefore 
these have no diagnostic significance.

The dorsal root and cranial nerve ganglia show 
the ballooning type of neuron degeneration, neuron­
ophagia, and perivascular lymphocytic infiltration 
seen in the central nervous tissue. The presence 
of these changes in the ganglion nodosum of the 
vagus nerve is  always suspicious of rabies, but 
cannot be considered as a final diagnostic criterion 
due to the rare o c c u r r e n c e  of changes in this 
ganglion in other d isea ses .

When virus is  present in the submaxillary sa li­
vary glands, these structures show degeneration of 
the acinar ce lls  and infiltration by mononuclear 
c e lls . Other glands with similar structure, such as 
the pancreas and lachrymal glands, a lso  may 
present these changes.

* V iru s  and R ic k e t t s ia  S e c t io n , L a b o ra to ry  S e r v i c e s ,  M on tgom ery , A la .
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Rabies in Animals Other Than Dogs
R A Y M O N D  F A G A N ,  S c i e n t i s t  ( V e t e r i n a r i a n ) *

Since a large percentage of the people in the 
world are urban dw ellers, they have the notion 
th a t their pet anim als are the sole sources of 
danger from rab ies . T hat other anim als are in­
volved is a tte s te d  to by the following chart which 
l is ts  the source of exposure and the mortality 
ra te s  of more than a million and a quarter people 
throughout the world who have taken an tirab ies 
treatment»

MORTALITY AMONG PERSONS GIVEN 
ANTIRABIC TREATMENT BY SPECIES OF 

BITING ANIMAL, 1 9 2 7 - 4 4 .
( H e a l th  O r g a n i z a t i o n  League o f  N a t io n s )

B it in g
Animal

No.
Persons
Treated

Percent 
of All 
Treatments

Deaths
from
Rabies

Percent
M orta lity

Wolf 1,827 0.2 • 159 8.70
Jackal 34,846 1.8 514 1.48
Dog 1,100,249 81.2 3,270 0.30
Cat 64,911 5.0 23 0.04
Solipeds 10,240 1.0 2 0.02
Humans 11, 134 1.1 1 0.01
Ruminants 23,386 2.0 1 0.004
Others 19,573 2.0 15 0.08
Species
not
stated 24,592 5.7 30 0.12
Total 1,290,758 100.0 4,015 0.31

In different parts of the world, different wild 
anim als have been and s t i l l  are responsib le for 
the m aintenance of rab ies. The fox appears to be 
the principal wild animal vector of rab ies in w est­
ern Europe. Seven major outbreaks in th is  animal 
have been described between 1803 and 1925- In 
easte rn  Europe, the wolf appears to be important 
in  perpetuating rab ies  in w ildlife.

The jack a l is the principal wild host and vector 
in  India. Although th is  country has a great popu­
lation  of mongooses, and rab ies in the mongoose 
h as been described , it is  not an important host of 
rab ies in that area.

The s itua tion  in South A frica is in contrast 
w ith what has been described for India. In T rans­

v aa l, Orange Free S ta te , and Cape Province, the 
yellow mongoose is the principal host and vector 
of rab ies . R abies a lso  is  found in other sm all, 
veld  carnivora of the same family (Viverridae).

In the United S ta te s , ep izootics in skunks have 
been responsib le for at le a s t fifty c a se s  of human 
rab ie s . A n i c k n a m e  for skunks in the West is 
“ phobey”  cat because of the anim al’s role in 
causing  hydrophobia. In K ansas, in 1873, about 
forty people, primarily men who camped out on the 
p la in s , died of rab ies caused by skunk b ite s . In 
A rizona, in 1907, rabid skunks were said  to have 
caused  the death of 10 people.

C alifornia, Oregon, and Nevada had a huge out­
break of rab ies  in wild anim als in 1915 and 1916. 
T he coyote was the principal vector in th is  case . 
T o  illu stra te  how a vigorous campaign of w ildlife 
decim ation w ill stop  an epidemic of rab ies and 
eventually  erad icate  it, N evada’s experience is 
worth citing. By 1931, that State had rid itse lf  of 
ra b ie s , but only after 89,000 coyotes, bobcats, 
and mountain lions were destroyed as well a s  
sev e ra l thousand sm aller mammals.

Fox rab ies has been on the increase in the 
United S ta tes since 1940. E sp ec ia lly  involved 
have been the Southeastern S ta tes . However, New 
York State has a remarkable feature: dog rab ies

O r g a n iz e d  tra p p in g  p rogram s h a v e  s u c c e s s f u l l y  c o n tr o l le d  
o u tb r e a k s  o f  fo x  r a b ie s  in  m an y  p a r ts  o f  th e  co u n tr y .

♦ V e te r in a r y  P u b lic  H e a lth  S e r v i c e s ,  C D C , a t ta c h e d  t o  H arvard  S c h o o l  o f  P u b lic  H e a lth , B o s t o n ,  M a ss .
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has been controlled effectively  while fox rab ies 
is  s t i l l  rampant.

In those areas where w ildlife rab ies e x is ts , 
there is a lso  a correspondingly great loss from 
ca ttle  rab ies. New York State is such an example.

In South and C entral America, an epidemiologic 
an a ly sis  of deaths of ca ttle  dying with a paralytic  
d isease  led to the discovery  of the most unusual 
case  of w ildlife rab ies y e t discovered. Vampire 
b ats  were found to be transm itting rab ies to cattle  
and humans. In studying th is d isease  in b a ts , it 
w as found that some of these  anim als could trans­
mit the virus by biting and yet not show symptoms 
of rab ies them selves. B ecause the most complete 
study of rabies in vampire bats was done on the 
West Indian island of T rin idad, the d isease  has

been named “ Trinidad ra b ie s”  and the little  mam­
mal has been called  euphem istically  the “ Trinidad 
b a t.”

A s far as control of rab ies is  concerned, there 
are two d is tinc t cycles: (1) the natural d isease  
a s  it occurs in wild anim als, and (2) the urban 
type which is  m aintained in the domestic dog. For 
each type, the methods for control and eradication 
are known and there is  no reason to assume a 
d e fea tis t a ttitude toward the eradication of rabies 
ju s t  because it has found its  way into w ildlife. 
There are areas in which w ildlife rab ies has been 
erad ica ted , notably S ta tes of the Rocky Mountain 
region of the United S ta te s , and in England and 
Scandinavia, where rab ies has been erad icated  
even though it had invaded w ild life.

The C om parative R egional Prevalence 
o f Dog Mabies in the United States, 1949

R O B E R T  F .  L E W I S ,  J .  A.  S a n i t a r i a n  ( R )  *
E R N E S T  S. T I E R K E L , V e t e r i n a r i a n  * *

T h is  is  a preliminary review  of the study of 
rab ies in recent years in the U n i t e d  S t a t e s .  
Acknowledgment is  made to the S tate health depart­
m ents which have cooperated in th is review  by 
preparing sp ec ia l tabulations of reported animal 
rab ies  data by county, month, and type of animal 
for 1949. The Pub lic  H ealth Service Regional 
O ffices have fac ilita ted  the project by co llecting  
and forwarding data  as i t  w as availab le .

I he reporting of rab ies in animals varies not 
only with prevalence of the d isease  from area  to 
area , but a lso  with the effort applied in d iscovering 
it .  The present p o r t i o n  of the study has been 
lim ited to the d isease  in dogs, s ince  i t  is  prob­
ab le ¿hat the close associa tion  of dogs to humans 
leads to le s s  variation in reporting than for wild 
anim als.

T h is close associa tion  in d ica te s , further, that

in the absence of a better m easure, it  is  possib le 
to  devise  a crude index for the comparison of the 
prevalence of the d isease  from one area to another 
in the United S ta te s . P resen ta tion  of the d istribu­
tion of rabies in terms of reported cases  per State 
does not provide an a d e q u a t e  b a s is  for the 
epidem iological an a ly sis  of the d ise a se .

Such an approach fa lse ly  s tre s se s  the po litical 
boundary of a S tate as the lim itation of the infec­
tion in that area and does not include a measure 
of such important re la ted  factors as human and 
animal population concentrations in the region 
under consideration.

In an attem pt to avoid these  shortcom ings, use 
h as been made of an index given by the number of 
reported dog cases  divided by the human popu­
lation, by county. Such a ra tio , in a given area, 
is  a rough m easure of the probability  of human

♦ S t a t i s t i c s  S e c t io n , E p id e m io lo g ic  S e r v ic e s ,  C o m m u n ic a b le  D i s e a s e  C en ter  
♦ ♦ V e te r in a r y  P u b lic  H e a lth  S e r v i c e s ,  C o m m u n ic a b le  D i s e a s e  C e n te r
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exposure. In this evaluation, however, the index 
is  used for comparison between rural areas and 
between urban areas with respect to the prevalence 
in the dog population. It w ill be noted that the 
rabies picture in the counties of the index map 
(figure 1) differs considerably from that of the 
incidence map (figure 2).

The assumption is  made that the ratio of dogs 
to humans varies little from one area to another in 
the region with which the study primarily is  con­
cerned. It is  characteristic of the index to magnify 
the rabies situation where the ratio of dogs to 
humans is  comparatively higher and to diminish 
the situation where the ratio is  comparatively 
lower. Thus there is  some magnification of the 
rural and d i m i n u t i o n  of the urban, with quite 
obvious effects at the extremes of human popu­
lation densities. Consequently, in making compar­
iso n s , attention should be given to relative human 
population den sities.

In 1949 there existed several apparently separat­
ed areas of enzootic-epizootic dog rabies(figure 3). 
The largest of these has its center along the Ohio 
River in the Kentucky-Indiana-Ohio sector. It ex­
tends north to Lake Michigan, east into West Vir­
ginia and Virginia, and south including Tennessee, 
northern Alabama, and northern Georgia.

At the periphery of this general region lie other 
areas of relatively high endemicity when measured 
by the described index. The largest and most out­
lying of these is  that in south and east T exas, 
Oklahoma, and western Arkansas.

A second peripheral area lie s  in South Carolina, 
central North Carolina, and southern Virginia. 
A third is  in central and south Georgia, with some 
evidence of involvement in eastern Alabama. An­
other somewhat more vague area extends through 
south and east Louisiana, western M ississippi, 
and eastern Arkansas.

Other lesser areas are in evidence. One is in 
Iowa. Another extends through central New York, 
northeastern Pennsylvania, and northern New 
Jersey. It may be that one ex ists  in Michigan and 
another in eastern Virginia.

There are local situations where one or two 
counties are high in index rank but are isolated  
by distance or natural barriers from the primary 
and secondary centers mentioned above.

With regard to the sca le  being used in applying 
the index, it should be understood that the break­
down as noted in figure 1 and as modified in fig­
ure 3 was devised to cover the range of possib le  
values with arbitrarily chosen values of demarkation

between leve ls .
Certain criteria may be put forward for the pur­

pose of interpreting the index lev e ls . The principal 
epidemiological factors of dog rabies are s iz e  of 
the dog population in a given area, the amount 
of contact between dogs, the immunity level with­
in the population, the presence of rabies in cohab- 
itative animal populations, and the importation of 
rabid animals.

To interpret an index of zero as indicating that 
the d isease is  not enzootic in the dog population 
of that area, one should presuppose reporting to 
be incomplete and judge on the basis of the length 
of time that the county has been free of dog rabies, 
the distance from the area perimeter (e.g. county 
line) to the nearest reported case , and the pres­
ence or absence of rabies in cohabitative animals.

The interpretation of indices other than zero 
depends on variations of the same factors. The 
presence and intensity of rabies in adjoining coun­
tie s , the level of rabies in cohabitative animals, 
the concentration of the dog population, and the 
results of epidemiological investigation of prev­
ious cases of dog rabies w ill help in making the 
decision of whether an enzootic situation ex ists  
in the local dog population.

General similarities may be noted which are to 
be found in varying degree among these areas. 
First, and in agreement with the epizoology of dog 
rabies, it will be noted that sparsely settled areas 
(for example, ranch land, arid land, and depleted 
land) generally are not involved. Second, there 
seem s to be evidence that the distribution of criti­
cal areas may be associated with waterways and 
drainage areas.

In order to explain the discrete-area phenomena 
evident in figure 3, much more m ust be done. It is  
desirable to know whether these areas are in reality 
one; if not, whether a given area is  likely to d is ­
appear or merely to fluctuate about the perimeter 
with established permanent foci remaining over 
long periods.

It is  not the purpose of this review to draw con­
clusions pertaining to the prevalence of rabies in 
sp ecific  areas. The study is  presented as a p ossi­
ble guide for local and regional comparative eval­
uation. Subsequent reports w ill u tilize  available 
information on incidence of the d isease  in other 
animals, animal vaccinations, and human post­
exposure vaccine treatments, in order to provide a 
more complete and comprehensive description of 
the rabies situation in the United States as it has 
developed in recent years.
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A Review o f Canine Salm onellosis
M I L D R E D  M. G A L T O N ,  B a c t e r i o l o g i s t *

Salm onellosis in animals and birds has been the 
subject of many studies. Earlier work was con­
cerned with the etio logical role of salm onellas 
in those infections which were believed to involve 
animals or birds and in identifying the source of 
human infections. The role of fowl, sw ine, cattle, 
rodents, and horses as a source of outbreaks of 
salm onellosis in man was established clearly. 
But only recently has any concerted attention been 
given to our domestic pets, the animals living in 
c lo sest association with man.

Although many animal sp ec ies  have been a sso ­
ciated with outbreaks of salm onellosis, and there 
have been numerous reports of the isolation of 
Salmonella  from dogs, in particular, this animal 
has received little attention as a possible source 
of Salm onella  infection in man. T his observation 
has been made by Wolff (1) a lso  in a discussion  
of the public health significance of animal Sal­
m onella  i n f e c t i o n s .  There have been very few 
reports incriminating the dog as the source of 
human outbreaks. Probably the earliest report is  
that of Casperson (2) who investigated s ix  cases  
of paratyphoid B fever in Rakkestad, Norway. 
This outbreak was traced to a dog which had been 
ill with a diarrheal d isease for 14 days before the 
occurrence of the first human case . The organism 
was not isolated from the dog, but blood serum 
from the animal agglutinated with the organisms 
isolated from the infected humans in a 1-1280 
dilution. H and 0  agglutinins were not found in 
the blood of 23 other dogs.

Magnusson (3) described an outbreak of Salmon­
e lla  infection in a Swedish village in which the 
source of infection appeared to be a dog. S. abortus 
canis  was isolated from three of the patients and 
from the dog. Kauffmann and Henningsen (4) iso ­
lated Salmonella glostrup  from the feces  of patients 
in an outbreak of gastroenteritis in a family and 
from the feces and blood of their dog, ill at the 
same time.

Among the individual case reports of the iso ­
lation of s a l m o n e l l a s  from the dog is that of 
C astelo and Salsamendi (5) who obtained S. nett­

ing ton from the heart’s blood in a fatal case of 
septicem ia. Barto (6) r e p o r t e d  the death of an 
elkhound from a hemolytic strain of S. en teritid is. 
The isolation of Salm onella cholerae-suis  var. 
kunzendorf from a fox terrier and her pups was 
reported by Stafseth, Neu, and Sholl (7). The pups 
died of S. cholerae-suis  septicem ia 2 weeks after 
birth. The source of this infection was traced to 
sw ine, on a neighboring farm, that had suffered 
from necrotic enteritis. Craige (8) isolated S. 
anatum from the feces of a dog showing diarrhea 
and encephalitic symptoms. A search of the liter­
ature revealed only one instance of the isolation  
of S. p u l l o r u m  from a dog. Brown, Bruner, and 
Moran (9) report the isolation of this organism 
from the lungs, liver, heart, and spleen of a dog 
that had been sick for several w eeks. The animal 
had been fed raw eggs. Dolman (10) identified 
cultures isolated by Dr. E . G. D. Murray at McGill 
University from a fatal outbreak of septicem ia in 
dogs as S. bredeney. Manifold (11) isolated S. 
typhi-murium  from a dog and described it as the 
possib le causative agpnt of canine typhus.

in a recent report on 2,788 Salm onella  cultures 
derived from animals other than man or fowl, Bruner 
and Moran (12) noted that swine yielded the high­
est percentage of cultures. The dog was the next 
most frequent source of Salm onella  cultures and 
yielded 103 strains. Among these 103 strains, 
26 Salmonella  types were found. The predominant 
types were S. typhi-murium, S. cholerae-suis,
S. Oranienburgy S. Newport, and S. anatum. This 
study was a record of the identification of organ­
isms received from a wide area over a period of 
16 years, and it is  probable that a large portion of 
the cultures were from sick  dogs.

A study of the incidence and significance of 
Salm onella  infections in dogs was undertaken in 
1948 by Wolff, Henderson, and McCallum (13) at 
the Michigan Department of Health. These invest­
igators isolated 16 Salmonella  types from 18 of 
100 dogs. Rejected eggs were believed to be the 
most probable source of infection of these animals. 
According to the authors, the pathological sign if­

♦ V e te r in a r y  P u b l ic  H e a lth  S e r v i c e s ,  C D C , S ta te  B o a rd  o f  H e a lth ,  J a c k s o n v i l l e ,  F l a .
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icance of these organisms has not been determined. 
Their clin ical data indicated  some asso c ia tio n  of 
Salmonella  with distem per or enteritis or both, 
although a considerable number were normal at 
the time of exam ination. It was suggested  that the 
dog may be a frequent host of Salm onella  organ­
isms and that th is  animal should be considered 
as a potential source of the infection in man.

In the Ohio State V eterinary C lin ic , Kintner
(14) examined fecal cu ltures from 71 dogs. He 
iso la ted  Salm onella  from 13, or 18 percent, of 
these anim als. The incidence of Salm onella  infec­
tion was much higher in dogs suffering from d is ­
temper than in other dogs examined. In only one 
instance was any c lin ica l s ign ificance attached 
to the presence of Salmonella, The author con­
cluded tha t Salmonella  organism s are capable of 
causing serious illn e ss  in dogs; however, he was 
unable to cause any illn e ss  or produce a chronic 
carrier by feeding organism s to  healthy mature 
dogs. S. lyphi-murium  given intravenously to two 
dogs produced severe symptoms, but both anim als 
recovered without treatm ent. Van D orssen (15) 
was able to infect 6-week-old puppies by feeding 
them S. en teritid is. According to Bruner and Moran 
(12), records of iso la tions show that outbreaks of 
sa lm onellosis are more common and resu lt in a 
higher m ortality in young anim als than in adults.

R eitle r and Menzel (16) described a peculiar 
d isease  of dogs living in groups in P a le s tin e . 
The d isease  resem bles distem per in some re sp e c ts . 
It is  accom panied by diarrhea and may assum e an 
acute or chronic form. It appears to be asso c ia ted  
w ith tick  in festation . Blood cultures from two 
dogs revealed  a Salm onella  identified by Kauffmann 
as S. hovis m o r b i f i c a n s .  S. en teritid is  was 
iso la ted  from one tick  obtained from an ill dog.

A recent study of the incidence of Salmonella  
infection in dogs, c a ts , and pigeons in London 
was made by Cruickshank and Smith (17). T hese  
investiga to rs examined five hundred fecal sp ec i­
mens from dogs obtained from the pound and from 
the s tre e ts  of London, five hundred fecal sp e c i­
mens from ca ts , and one hundred thirty-three from 
pigeons. The majority of anim als cultured were 
considered c lin ica lly  normal and believed  to re p ­
resen t an average sample of the London popu­
lation of their sp ec ies . Salm onellas were iso lated  
from 5, or 1 percent, of the dogs; 7, or 1.4 percent, 
of ca ts ; and 3, or 2.25 percent, of the pigeons.

In a recent study on the effect of fly control 
on diarrheal d is e a se s , Watt e t al. (18) have iso ­
lated Salmonella  from ill children and from their

normal dogs. During this study, 11 new Salmonella  
types were isolated. Of these, seven were from 
animals including dogs and cats.

Information obtained in a  communication from 
Dr. T . F . Judefind, Loma Linda, C a lif., states  
that Dr. Meridan B all of the U niversity of C a li­
fornia has examined 148 feca l specim ens from 
dogs in the Los A ngeles area , Honolulu, and 
Bermuda, and iso lated  four Salmonella.

C urrently, s tu d ies  of the incidence and sign if­
icance of Salmonella  infections in dogs are in 
progress in C alifornia by Judefind, and in Wash­
ington State by Gorham. In Thomas County, G a., 
Watt and DeCapito are continuing their investi­
gations on salm onellosis in man and anim als.

In the F lo rida  State laboratory, the study of 
salm onellosis in dogs w as begun in April 1949. 
As of January 1950, approximately 2,500 fecal 
specim ens from dogs had been exam ined. The 
percentage of positive anim als ranged from zero 
in some kennels to 100 percent in o thers. The 
average has been between 15 and 20 p e r c e n t .  
Thirty-one Salm onella  types have been iso la ted . 
D etailed re su lts  of the study will be reported at 
the American V eterinary Medical A s s o c i a t i o n  
meeting in Miami in August 1950.

As a part of a broad study of the epidemiology 
of salm onellosis supported through a grant from 
the Armed Services Epidem iological Board, our 
study is being continued and extended with a view 
to defining clearly  the role of dogs in the occur­
rence of Salmonella  in fections in man.
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S tee le , J . H.: R abies control. Iowa V eterinarian
(1949).

S tee le , J . H.: The role of veterinary public health  
in the control of communicable d ise a se s  in man. 
J . Am. Vet. M. A. 116(875): 83-85 (1950).

S tee le , J. H.: World scope of veterinary m edicine. 
S tee le , J . H.: Tropical veterinary public health . 
S tee le , J .  H ., and T ie rke l, E . S.: R abies: prob­

lems and control — a Nation-wide p r o g r a m .  
R eprin t No. 2941, Pub. Health R ep. 64(25):

785-796 (1949).
T ierkel, E . S.: Wide sign ificance  of the rab ies 

outbreak. E ditoria l. Rocky Mountain M. J. (47) 
4: 253-255 (1950).

T ierke l, E . S.: R abies and re la ted  neurotropic 
virus d ise a se s . Summary. Proc. Eighth Ann. 
Meeting United States-M exico Border Pub. Health 
A. (1950).

T ie rk e l, E . S ., G raves, L . M., Tuggle, H. G ., and 
Wadley, S. L.s E ffective control of an outbreak 
of rab ies in M e m p h i s  and Shelby County, 
T ennessee .

T he following incidence of rab ies occurred during 
the second quarter of 1950 (April-June):

R a b ie s  in humans — A rkansas 1, Indiana 1, 
T ennessee  1

R a b ie s  in anim als — Alabama 117, Arizona 4, 
A rkansas 41, C alifornia 37, Colorado 32, F lo rida  5,

Georgia 120, Illino is 35, Indiana 184, Iowa 140, 
K ansas 24, Kentucky 171, L ou isiana  3, Michigan 
62, M innesota 1, New York 256, Ohio 89, Oklahoma 
44, P ennsylvania  23, South C arolina 77, T ennes­
see  66, T ex as 271, V irginia 47, West V irginia 83, 
Wisconsin 5 (to tal for anim als : 1,937)

•R e p o r te d  in c id e n c e  o f com m tm icah le  d i s e a s e s  in  th e  U .S ., s e c o n d  q u a r te r ,  1950« P u b .  H e a lth  H e p .,  (65 )36 : 1158-1166 (1950)«
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The Laboratory Diagnosis o f  Rabies

PRODUCTION NO.: CDC 4-111, R e leased  1950

DATA: Motion P icture; Sound, B lack & White; Time: 6 Minutes; Length: 200 F ee t

GRAPHIC FORM: G eneral photography and photomicrography.

P U R P O S E
To aid in teaching the p rincip les, procedures, 

and techniques necessary  for the accurate labor­
atory d iagnosis of rab ies.

AUD IENC E
Laboratory techn icians, S tate and loca l health  

department d irectors, public health  o ffic ia ls , and 
m edical and veterinary studen ts.

C O N T E N T
Inasm uch as the presence of Negri bodies in the 

nerve ce lls  of the susp ic ious anim al is  considered 
conclusive proof of rab ies infection, the labor­
atory d i a g n o s i s  of th is  infection co n s is ts  of 
de tec ting  these  bodies.

T h e  m o u se  in o c u la t io n  t e s t  s h o u ld  a lw a y s  b e  c a r r ie d  ou t  
for  N e g r i -n e g a t iv e  and  q u e s t io n a b le  b ra in  s p e c im e n s .

When the dog’s head arrives a t the laboratory, 
open the sku ll, remove the brain to  a paper p la te , 
and incinerate the re s t of the head. With sm all, 
s te rile  s c is so rs , cut through the cerebrum into 
the la tera l ventricle to expose Ammon’s horn be­

cause th is g lis ten in g  white tissu e  bulging from the 
ventricle floor is the su re s t location for Negri 
bod ies. Remove to a wooden tongue depressor a 
thin c ross section  of Ammon’s horn. Make several 
im pressions on a sing le  slide  by applying the 
s lid e  to the cut surface of the tis su e . Immedi­
a te ly  s ta in  the im pressions in S e lle rs ’ s ta in  and 
rin se  them under tap w ater. Dry the s lid e , locate 
w ell-d istributed large ce lls  in thin areas with the 
low power of the m icroscope, and then examine 
individual ce lls  with the aid  of the oil immersion 
lee s .

The presence of Negri bodies ind ica tes a posi­
tive d iagnosis of rab ies . T hese  bodies character­
is tic a lly  contain dark sta in in g  basophilic granules. 
If Negri bodies are not readily  apparent, search  
for them in sec tio n s of Ammon’s horn, cerebral 
cortex, and cerebellum  on each side of the brain. 
In case  of doubt as to  the presence of Negri bodies, 
in ject intracerebrally  into each of three mice 
(which have been anesthetized  in a jar containing 
ether) 0.03 m illiliter of a 10 percent brain suspen­
sion. Use a ii-m illiliter tuberculin syringe and a 
*4-inch, 27-gage needle. A fter typical rabies symp­
toms have developed (rough hair, hump back, trem­
o rs, p a ra ly sis , p rostra tion , and death), examine 
the brain of each mouse for Negri bodies, using the 
same procedures a s  those used with the dog’s 
brain. Although rab ies symptoms usually  begin to 
appear from the fifth to eleventh day after inocula­
tion , it  is  advisab le  to keep a ll te s t  mice under 
observation for a t  le a s t 21 days because in some 
c ases  the d isea se  may take that long to develop.

COMMENTS
T his information a lso  is  presented in film strip 

5-105, “ Laboratory D iagnosis of R a b ie s .”
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Striking Back Against Rabies
P R O D U C T IO N  N O .: CDC 4-087.0, R eleased  1950

D A TA : Motion P icture; Sound, B lack & White; Time: 12 Minutes; Length: 420 F e e t

G R A P H IC  FORM : General Photography.

P U R P O S E
To em phasize the need for a Nation-wide rabies 

control program and to dep ic t the various step s  
and procedures by which public health  personnel, 
physic ians, laboratory techn ic ians, ve terinarians, 
livestock d ise a se  control o ffic ia ls, and other c i t i ­
zens may cooperate on local, S tate , and national 
levels toward the in itiation  and execution of such 
a program.

A U D IE N C E
F ed era l, S ta te , and local public health  personnel, 

livestock d isease  control o ffic ia ls , physic ians, 
laboratory techn ic ians, veterinarians, and public 
health , m edical, and veterinary s tu d en ts .

C O N T E N T
New spaper head lines announce a rab ies ep i­

demic in a typ ical county, and report tha t the 
county health departm ent has called  in the State 
public health  veterinarian  and a F edera l rab ies 
control expert to  s e t  up emergency control m eas­
u res . Radio news commentator broadcasts the 
proper precautionary procedures for anyone bitten 
by a stray  and possib ly  rabid animal, as w ell a s  
how to safeguard oneself un til an emergency con­
trol program is  put into effec t. In consultation 
with the county public health  officer and the S tate 
veterinarian , the F ed era l rab ies control expert 
suggests: (1) issu in g  a quarantine order res tric tin g  
the movement of a ll dogs in the county; (2) e s ta b ­
lish ing  emergency dog inoculation c lin ics located 
a t s tra teg ic  points; and (3) organizing a ll of the 
practicing veterinarians in the county for an emer­

gency canine vaccination program. A local physi­
cian reports that he has three more persons suffer­
ing from dog b ite . The doctors in conference advise  
him tha t the State w ill furnish vaccine but that 
rab ies vaccination should be delayed un til the dog 
is  caught and examined for rab ies, if  the delay is  
not too long. The scene  changes to a re s id en tia l 
area where a rabid dog, the suspected  anim al, 
s taggers ac ross a lawn and fa lls  h e lp le ss . Dog 
w ardens arrive and, w ith long poles equipped with 
lea ther loops, load the dog into the ir wagon and 
take him to the local humane sh e lte r for observa­
tion . The dog dies and i ts  head is  se n t to the 
health  department laboratory. The brain is  removed 
and under the microscope Negri bodies are revealed  
in the brain c e lls , e sp ec ia lly  in those of Ammon’s 
horn. Therefore, the d iagnosis for rab ies is  p osi­
tiv e , and the local physician proceeds to in jec t 
with vaccine every day for 14 days a ll those who 
were bitten by the rabid dog. In the meantime, the 
emergency program to control the epidem ic h a s  
operated effic ien tly  and 80 percent of a ll dogs in 
the county are immunized in 1 week. As soon a s  
the county epidemic is  under control, the S tate 
public health  veterinarian and the F edera l rab ies  
control expert outline procedures by which rab ies  
may be controlled throughout the S tate and N ation.

COMMENTS

Another motion picture in the rab ies  se rie s  is  
4-111, “ The Laboratory D iagnosis of R a b ie s .”  
F ilm strip s are 5-093, “ The F ig h t A gainst R a b ie s ,”  
and 5-105, “ The Laboratory D iagnosis of R a b ie s .”

N e w s p a p e r s  and  r a d io  s t a t io n s  are a lw a y s  w i l l in g  to  c o o p e r a te  in  o r g a n iz in g  c o m m u n ity  in t e r e s t  for  
th e  e x e c u t io n  o f  lo c a l  r a b ie s  c o n tr o l p ro g ra m s.
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Peace o r  Pestilence
T H E O D O E R O S E B U R Y

McGraw-Hill Book Co.
New York, N. Y., 1949, 218 pages.

The author has p r e p a r e d  14 chapters on the 
dilemma implied in the title  of th is  book. Chapter 1 
o u tlines the  developm ent of the Camp D etrick Cen­
ter for research  on biological (“ germ” ) warfare. 
C hapter 2 e m p h a s i z e s  that the book is based 
wholly on m aterial already published in lay and 
p rofessional p u b l i c a t i o n s  and d escrib es  the 
sou rces. The author m akes it c lear that he does 
not betray  any m ilitary “ s e c re ts .”  Chapter 3 is  a 
d iscu ss io n , for lay read ers , of micro-organisms; 
h ost-parasite  re la tionsh ips; d isease ; vectors; and 
immunity: active and p ass iv e , n a t u r a l  and arti­
f ic ia l. C hapter 4 show s, w ith such exam ples as 
b ru ce llo s is , tu larem iap dengue, yellow fever, and 
botulinal t o x i n ,  th a t d isea se  may be spread by 
artifice  (such a s  sprays and dusts) much more ef­
fectively  and efficiently  than by nature.

C hapter 5 mentions certain d ise a se s  applicable 
in biological warfare and d isc u sse s  advantages 
and lim itations of some of them. F o r example, 
many pathogenic organism s are very sp ec ific  in 
the h o s t they can infect; some highly in fectious 
agents are very fragile; some merely d isab le  their 
v ic tim s, while others a ttack  only a sm all percent­
age of the population; others might be effective 
but are averted ea s ily  by vaccination . Among the 
in fectious agents mentioned are tularem ia (“ rabbit 
fever” ), which d isab les  but rarely  k ills ; hoof-and- 
mouth d isea se  and hog cholera which destroy ca t­
tle ; N ew castle  d isease  which destroys poultry; 
“ b la s t”  d ise a se  and “ brown spo t”  of rice  and 
“ la te  b ligh t”  of potatoes and tom atoes; anthrax; 
2, 4-D and other syn thetic , inanim ate plant-growth 
regulators. The m ilitary value of the panic, fear, 
and horror resu lting  from the production of only a 
few cases  of such a highly fata l and dreaded d is­
ease  a s  m elio idosis is  pointed out. A peculiarity

of biological warfare is  th a t, unlike exp losives, it  
destroys life but not property (except, of course, 
livestock  and crops).

Chapter 6 dea ls  w ith the important properties 
of bio logical warfare agen ts. C riteria  of a good 
bio logical warfare agent are: (1) high infec tiv ity— 
i .e . ,  very little  r e q u i r e d  to s ta r t infection; (2) 
ca su a lty  effec tiveness — i . e . ,  must do rea l damage 
when it in fec ts; (3) availab ility ; (4) re s is ta n c e — 
i . e . ,  must survive under conditions of preparation, 

sto rage , sh ipping, and application  (exposure to 
a ir , sun ligh t, and other elem ents); (5) means of 
transm ission — these  are largely covered under 4;
(6) epidem icity  — i. e.„ capability  of spread  after 
a p p l i c a t i o n ;  (7) sp ec ific  immunity; (8) thera­
p y — i .e . ,  the p o ss ib ility  of preventing or curing 
the d isease  m ust be sligh t; (9) detection  -  i .e . ,  
the agent should not be detec ted  read ily  until its 
purpose is  effected; (10) re troactiv ity  — i . e . ,  it 
must not be too dangerous to be handled and must 
not remain to  make the  terrain  uninhabitable by 
the user or be communicated to the user by the in­
fected enemy.

Chapter 7 dea ls  with the dreadful p o t e n t i a l  
potency of botulinal toxin and infectious agents 
such  as s trep tococc i, only a  few gammas of which 
produce d ise a se . The p o ss ib ilitie s , a s  described, 
are  terrifying indeed a s  illu s tra ted  by the  quart of 
p s itta c o s is  virus which could k ill about 3 tim es 
th e  to ta l population of the earth!

Chapter 8 po in ts out th a t, unlike atomic bombs, 
hydrogen bombs, or even those  obsolete  children’s 
to y s— the 2-ton “ block b u s te rs” — agen ts for bio­
logical w arfare could be p r o d u c e d  ea s ily  and 
cheaply w ith very simple equipment and m aterials, 
and under sa fe  conditions involving a ir inciner­
a to rs and f ilte rs , sew age s te r iliz e rs , and sim ilar
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dev ices.
Chapter 9 d isc u sse s  the offensive use of bio­

logical agen ts. Their major value is for large- 
sc a le  use in d is tan t p laces . However, they have a 
definite value if cleverly  used in a c ts  of sabotage 
such as atom izing an infectious fluid in the intake 
of an air-circulating  system  of a large building; 
“ nearly a ll the resou rces of BW (biological w ar­
fare) would find a p lace  intended to destroy animal 
or plant life or make it unfit for human u se  or to 
k ill  or incapac ita te  human beings or to dem oralize

them .”  While the effec tiveness of various p o ss i­
b le  modes of use rem ains to be seen , “ We need
not entertain  serious doubts  ................ tha t the
bottleneck problem of BW — the large-scale d is ­
sem ination of airborne agents — is  not beyond the 
ken of human gen iu s .”

C hapter 10 deals with means of defense ag a in st 
bac te ria l w arfare. The author tak es  a dim view of 
defensive m easures, among which he l is ts :  (1) 
iden tification  of the agent; (2) quarantine and iso ­
la tion  of the infected; (3) m asks and protective 
clothing; (4) use of immunizing and therapeutic 
agen ts; (5) use of u ltrav io let irradiation, bacteri­

cidal vapors, air f ilte rs , oil a s  a dust-control 
m easure, and other m ethods. The im practicality  of 
using  these  w ithout knowing when an a ttack  im­
pends, what the agent w ill be, or how it may be 
transm itted (a ir, w ater, food, in se c ts ) , becom es 
evioent after a little  thought.

C hapters 11, 12, 13, and 14 deal with questions 
of i n t e r n a t i o n a l  control of bacteria l warfare 
(“ neither side ever met the other halfway”  )» the 
estab lishm ent of a permanent p eace , the e th ics of 
bacteria l warfare a s  c o m p a r e d  with other arma­
m ents, and a review  of some of the useful and 
valuab le  d iscoveries which have accrued and may 
stem  yet from the research  underlying the develop­

ment of bacteria l w arfare. Q uestions which remain 
unanswered are: (a) E xcept for sp ec ia l app lica­
tio n s of sabo tage, what w ill be the methods of 
la rge-scale  application in the field? and (b) Will 
they prove effective?

In summary, the ideas conveyed are: (1) judged 
by laboratory experim ents, infectious agents as 
m ilitary weapons are  entirely  feasib le; (2) defense 
against them is  d ifficult; (3) regard less of attem pts 
a t in ternational control and e th ica l considerations 
they w ill be used in the next war; and (4) peace is  
the only p ossib le  alternative to p estilen ce . To 
quote the author: “ I believe that both the R ussian  
people and their leaders want a durable peace , if 
only because  they , too, must rea lize  what a World 
War III would co st them. I think it likely  th a t, if 
they  were given half a chance, they would help 
find and w illingly accep t reasonab le  means toward 
p e a c e .”  “ Given only a sound belief in our own 
true strength , we could afford to be generous in 
our approach to other nations, including R u ssia . If 
we could approach the in ternational conference 
tab le  w ith the re sp ec t for others th a t would grow 
out of true faith  in ourselves we might find a solu­
tion  to the problem of peace that a ll of us could 
a c c e p t.”

T h e  author, who must be accorded the s ta tu s  of 
an expert in the fie ld , has been asso c ia ted  c lo se ly  
with the whole problem sin ce  its  inception, and 
was deeply i n v o l v e d  in the research  a t Camp 
D etrick . He evidently has thought much of the 
larger a sp e c ts , as w ell as  minutely on the techn i­
c a l problems and the hum anitarian and e th ica l 
considerations involved, and has arrived at the  
dilemma which is  the title  of b is book. Is  there a 
third course?

The book concludes with a l is t  of source refer­
ences and an index. The foreword is  a quotation 
from a statem ent by Trygve L ie , Ju ly  5> 1948.

Martin Frobisher, Jr., B acterio logist
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