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R abies  c o n t r o l  s t u d i e s  a re  r e c e iv i n g  
s p e c i a l  em phasis on the  program of the  
V e te r in a ry  D iv is ion  r e c e n t ly  t r a n s fe r r e d  
to CDC (CDC B u lle t in ,  Oct., Nov., Dec. 1947, 
page 31.) Work in  the rab ies labo ra to ry  is  
designed to make a c r i t i c a l  ev a lu a t io n  of 
l a b o ra to ry  methods used in the d iagnosis  
o f  rab ies . Experiments a re  being conducted 
on the e ff ic ien cy ,  du ra t ion , and dosage of 
a l l  types of canine rabies vaccines. Studies 
are being made in  the f i e l d  on methods of 
immunization, other methods of control, re­
p o r t i n g  o f  the  d i s e a s e  and s t a t i s t i c a l  
evaluation. E fforts  are made to disseminate 
ed u ca t io n a l  m a te r ia l  to  p ro fe s s io n a l  and 
non-professional groups.

Rabies i s  one of the im portant d iseases  
o f  a n im a ls  t h a t  can be t r a n s m i t t e d  to

man. The number o f  r e p o r t e d  c a s e s  has 
inc reased  alarmingly in  the l a s t  severa l  
yea rs .  Work in  the r a b ie s  l a b o r a to r y  i s  
d i r e c te d  toward u l t im a te  e r a d i c a t io n  of 
r a b ie s  from the U nited  S ta te s .

STUDIES ON METHODS OF 
LABORATORY DIAGNOSIS

Adequate d iagnost ic  methods are a basic 
p rerequ is i te  to public health  a ttack  against 
any disease. Rabies may be demonstrated in 
the lab o ra to ry  by observ ing  Negri bodies 
( v i ru s  in c lu s io n  bodies) in b ra in  t i s s u e  
or by producing the disease in experimental 
animals by i n j e c t i n g  in f e c te d  m a te r ia l .  
E ffo r ts  are being made to evaluate proced­
ures in  common use in various labora tories .

T h is  a r t i c l e  i s  a b r id g e d  from a p a p e r  e n t i t l e d  “ I n a u g u r a t i o n  o f  R ab ies  C o n t ro l  
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c o n v e n t io n ,  A u g u s t  1 6 -  21 , 1947, a t  C i n c i n n a t i ,  O hio .
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D IR E C T  MICROSCOPICAL EXAMINATION 
O F  SUSPECTED MATERIAL

Three methods are recognized for prepa­
r a t i o n  o f  b r a in  t i s s u e  to be s ta in ed  and 
examined m ic ro sc o p ic a l ly ,  1) the touch­
im press ion  method, 2) the r o l l i n g  t e c h ­
nique, 3) the spread-smear method.

In the touch-impression method, small cut 
sections of Ammon’s horn, cerebra l  cortex, 
and cerebellum are placed on clean b lo t t in g  
paper. The s l id e  i s  touched against the cut 
su rface  of the sec t ion  and pressed gently  
downward with j u s t  enough pressure to c re ­
a te  a s l i g h t  spread of the exposed surface 
of the t is su e  aga ins t  the s l id e .  Depending 
on s i z e  o f  the  s e c t i o n ,  th r e e  to  fou r  
impressions can be made on one s l id e .  P re­
lim inary  observations ind ica ted  th a t  th is  
method i s  s a t i s f a c t o r y .  A maximum amount 
of nerve tissue  is  concentrated in  a small 
area and the nerve c e l l  and g l ia l  s truc tu re  
are preserved. Since most of the h is to lo g i ­
c a l  s t r u c t u r e  i s  i n t a c t ,  the chance of 
f in d in g  Negri bodies i s  good. This tech­
nique i s  p refe rred  for research work where 
d e t a i l e d  obse rva t ions  must be made.

The ro l l in g  technique consists of cu tting  
a piece of brain t is su e  about the s ize  o f  a 
f resh  garden pea and r o l l in g  i t  gently over 
the e n t i r e  surface o f  one side of the s l ide  
with a toothpick or wooden applicator. Here 
there  i s  very l i t t l e  damage to  nerve c e l l  
s t ru c tu re  and a wide area of the s l id e  i s  
covered. The co n c en tra t io n  of t i s s u e  ma­
t e r i a l  i s  ra the r  sparse , however, and there 
i s  g r e a t e r  p o s s i b i l i t y  of m iss ing  Negri 
bodies when only few are p re se n t .

When the spread-sm ear technique is  em­
ployed a small s e c t io n  of brain  t is su e  i s  
placed on one end of the s l id e  and the sec­
t i o n  o f  t i s s u e  i s  c ru sh e d  w ith  a n o th e r  
s l id e .  Then the t is su e  i s  drawn across the 
len g th  o f  the f i r s t  s l i d e  w ith  the s l id e  
used for crushing. This r e su l ts  in a f a i r ly  
homogeneous sp read  o f  t i s s u e  in  a th in  
film, covering about th ree -quar te rs  of the 
s l i d e .  There i s  sometimes a copious con­
c e n t r a t io n  o f  t i s s u e  i f  the s e c t io n  used 
i s  too large . In th i s  p rep a ra tio n , an ex­
tensive area must be examined and there i s  
o f t e n  damage to  th e  neurone  and g l i a l

s t r u c tu r e .  In s p i t e  o f  these  o b jec t io n s ,  
t h i s  is the method o f  choice in  most d i ­
agnos tic  l a b o r a to r ie s .

Various s ta in s  are being used in  attempt­
ing to  f in d  the b e s t  for d i f f e r e n t i a t i n g  
Negri bodies. S ta in s  to be tested, or pro­
posed for evaluation  include S e l l e r s ’ d i f ­
f e r e n t ia l  s ta in ,  Johnson’s modification of 
S e l l e r s ’ , Williams’ basic fuchsin-methylene 
blue, Mann’s methyl b lue-eos in ,  M allory’s 
t i s s u e  s t a i n ,  Wolbach’ s m o d if ic a t io n  of 
Giemsa, eosin-methylene blue, hematoxylin 
and eo s in ,  and o th e r s .  T issue  f i x a t iv e s  
include a i r  dried f ixa tion , methyl alcohol, 
a c e t ic - Z e n k e r ’ s s o lu t io n ,  and fo rm alin .

Only a few s ta in in g  techniques have been 
t r i e d  thus fa r .  Of those te s te d ,  S e l l e r s ’ 
s ta in  i s  the most rapid and e a s i ly  handled. 
Methyl a lcohol is  the s t a in  so lven t .  This 
enables f ix ing  and s ta in in g  to  be done in 
one opera t ion . With S e l l e r s ’ s t a i n  Negri 
bodies are observed in a magenta or h e l io ­
trope to p ink-red co lo r  with dark blue to  
black basophil ic  inner granules. A ll p a r ts  
of the nerve c e l l  s ta in  blue and the g l i a l  
s truc tu re  and i n t e r s t i t i a l  t is sue  s ta in  pink.

DIAGNOSIS OF RABIES BY ANIMAL INOCULATION
Negri bodies c anno t  always be demon­

s t r a t e d  in  b r a i n s  o f  a n im a ls  d y ing  o f  
rab ies .  Hence i t  i s  important to do animal 
in o cu la t io n s  with N eg r i-nega tive  b ra in s .  
In severa l  lab o ra to r ie s  i t  has been found 
tha t  10 to 12 percent of brains shown to be 
p o s i t iv e  by mouse in o cu la tio n  were missed 
by d i r e c t  smear microscopical examination.

I t  i s  s trong ly  recommended th a t  labora­
to r i e s  fu rn is h in g  ra b ie s  d ia g n o s t ic  s e r ­
vices be equipped to  do animal inoculations 
of N egri-negative b ra in  t i s s u e s .  The pro­
cedure i s  simple and inexpensive. The an i­
mal o f  choice  i s  the  w hite  mouse. These 
animals are inexpensive and e a s i ly  handled. 
In t ra c e re b ra l  in o cu la t io n  of a suspension 
o f  in fe c te d  b r a in  m a te r ia l  w i l l  produce 
t y p i c a l  and c o n s ta n t  symptoms a f t e r  an 
in c u b a t io n  p e r io d  v a ry in g  from f iv e  to  
e leven  days. P roduc tion  of Negri bodies 
i s  c o n s i s t e n t .

The t e s t  i s  performed by in je c t in g  0.03 
ml. o f  a s a l in e  suspension  o f  em u ls if ied



SMEAR SPREAD 
TECHNIQUE
FOR PREPARING FILMS 

OF DOG BRAINS

6 EXCESS STAIN IS RE­
M O V E D  BY WASHING 

SLIDE IN RUNNING WATER. 
WHEN DRY, THE FILM 15 READY 
FOR MICROSCOPICAL E X A M ­
INATION FOR NEGRI BODIES.

A  LATERAL SECTION 15 
CUT FROM  A M M O N 'S  
HORN, PLACED ON SLIDE.

THE TISSUE IS 5PREAD 
WITH ANOTHER S L ID E .

5 AFTER DR YIN G , THE 
FILM IS STAINED BY 

IM M ERSING  MOMENTARILY 
IM SELLERS' S T A IN .

RAIN FROM A  S U S -  
ECTED RABID ANIMAL

2 THE HEMISPHERE IS 
OPENED W ITH A LO NG I­

TU D IN AL CUT, EXPO SING  
A M M O N 'S  HO RN .



R ab ie s  i s  p e r p e t u a t e d  by t r a n s m i s s i o n  from  dog to  dog. Man 
i s  an a c c i d e n t a l  h o s t .

po o led  m a t e r i a l  o f  b r a i n  t i s s u e  from 
Ammon’s horn, c e re b ra l  c o r te x ,  and c e re ­
bellum in to  each of three white mice. Daily 
observations of mice are  made fo r  14 days 
and symptoms recorded. Microscopical exami­
na tion  should be made for Negri bodies on 
each  mouse t h a t  d i e s .  I f  t h e r e  a re  no 
d e a th s  a t  the  end o f  14 days, the  mice 
should be s a c r i f i c e d  and an a ttem pt made 
to  demonstrate Negri bodies in  the brains.

Techniques of the t e s t  are i l l u s t r a t e d  in 
the “ Idea Exchange” of th is  issue  on pages 
30 and 31.

Experiments are  being conducted in  an 
e f f o r t  to find a b a c te r ic id a l  agent, which 
w il l  not a f f e c t  rabies v iru s ,  aga inst  con­
taminating b a c te r ia  in  decomposed b ra ins .  
This i s  necessary  since mouse inocu la tion  
te s ts  cannot be performed with contaminated 
m a te r ia l  u n t i l  b a c te r i a  are  in a c t iv a te d .

OTHER DIAGNOSTIC METHODS
E ffo r ts  to  devise o ther  means of d ia g ­

nosing rab ies  have proved u n sa t is fa c to ry .  
The h i s to p a th o lo g ic a l  p i c tu r e  of r a b ie s  
in fec tions ,  such as inflammatory and degen­
e r a t iv e  changes in  the b ra in  and nervous 
t is sue ,  is not s u f f ic ie n t ly  s p e c if ic  to  be 
of p r a c t i c a l  d ia g n o s t ic  value. Sero log ic  
t e s t s  have a lso  been u n s a t i s fa c to r y ,  a l ­

though s p e c i f i c  com plem ent-f ix ing  a n t i ­
bodies  have been dem o n s tra ted  in  r a b id  
an im als .  A p p a ren tly  they  a re  n o t  p r e s ­
e n t  in  s u f f i c i e n t  q u a n t i t i e s  f o r  the  
a p p l i c a t i o n  o f  a dependable complement- 
f ix a t io n  t e s t .

STUDIES ON CANINE RABIES VACCINE
Studies are underway to in v e s t ig a te  the 

potency  o f  v a r io u s  p r o p h y la c t i c  can ine  
ra b ie s  vaccines . S p e c if ic  o b jec t iv e s  are
(1) to determine the dura tion  of immunity 
conferred by the ava ilab le  commercial phe­
nolized vaccines, (2) to  re f in e  the system 
of dosage with these vaccines in  order to  
ob ta in  optimum immunity response , (3) to  
t e s t  the sa fe ty  and r e l a t i v e  a n t ig e n ic i ty  
o f  newly developed l i v e - v i r u s  v a c c in e s ,  
such as egg embryo va c c in e s ,  and (4) to  
t e s t  th e  e f f i c a c y  o f  new e x p e r im e n ta l  
k i l l e d - v i r u s  vaccines in which the v i ru s  
has been i n a c t iv a t e d  w ith  chemical sub­
stances  or u l t r a  v i o l e t  i r r a d i a t i o n .

In connection with these stud ies, d i f f e r ­
en t  s t r a in s  of fixed and s t r e e t  v irus  must 
be s tandard ized  to  determine t h e i r  value 
fo r  use as c h a l le n g e  v i r u s e s  and t h e i r  
a d a p ta b i l i ty  for use as vaccines following 
trea tm ent.



VIRUS-SERUM NEUTRALIZATION TESTS
One of the most important aids in vaccine 

potency experiments i s  the serum -neutral- 
iza t ion  te s t .  In th is  t e s t  a standard fixed 
v irus  of known in f e c t i v i t y  t i t r e  i s  mixed 
with the serum o f  an animal. After varying 
periods of incubation and re f r ig e ra t io n  the 
mixture i s  inocu la ted  in to  mice. In th is  
way a l t e r a t io n  in  in f e c t iv i t y  of the v irus  
caused by presence of v i ru s  n e u t r a l i z in g  
substance in  the serum i s  determined. Since 
the t i t r e ,  d i l u t i o n ,  and dosage o f  the 
v i r u s  i s  known, the minimum l e t h a l  dose 
(MLD) of the v irus  can be c a lc u la te d .  For 
example, i f  a given mixture of 100 minimum 
l e th a l  doses of ra b ie s  v i ru s  and unknown 
serum i s  inocu la ted  i n t r a c e r e b r a l ly  in to  
four mice and a ra b ie s  m o r ta l i ty  of four 
deaths out of four mice r e s u l t s ,  i t  may be 
assumed that  the serum tested  shows no ev i­
dence of presence  o f  v i r u s - n e u t r a l i z i n g  
substance against 100 MLDs of rabies v irus . 
I f  a s im ila r  t e s t  i s  made using  the serum 
o f  another animal, and there i s  no m ortal­
i t y  in the  four mice, i t  i s  ev id e n t  t h a t  
a s u f f i c i e n t  amount o f  n e u t r a l i z in g  a n t i ­
bod ies  was p r e s e n t  in  the  serum o f  t h i s  
animal to o f fe r  complete p ro tec tion  against 
100 MLDs o f  f ix ed  r a b i e s  v i r u s .  I n t e r ­
mediate r e s u l t s  a re  in te rp re te d  as grada­
t ions  in  the amount of v irus  n e u t r a l i z in g  
s u b s ta n c e  p r e s e n t  in  th e  b lood  o f  the 
animal t e s t e d .

The n e u tra l iz a t io n  t e s t  was of inestim a­
ble value in  the s e le c t io n  o f  animals for 
vaccine potency experiments. I t  was neces­
sary  to use animals which were comparable 
with regard to s u s c e p t ib i l i ty  to  in fec tion  
and immunity resp o n se  to  v a c c i n a t i o n .  
Animals were f i r s t  s e l e c t e d  which were 
s im i la r  with regard to  th e i r  n e u t r a l iz in g  
an tibody  re a c t io n s ;  they were then sub­
grouped to  be as comparable as p o s s ib le  
w ith  regard  to age.

E ffec ts  of various types of experimental 
vaccines in  producing v iru s  n e u t r a l i z in g  
substance in  the sera of the dogs i s  being 
s tu d ie d .  N e u t r a l i z a t i o n  t e s t s  are  being 
conducted a t  20-day in te rv a ls  a f t e r  vacci­
nation  before the challenge inocula tion  of 
rab ies  v i ru s  i s  made. Pre lim inary  r e s u l t s

i n d i c a t e  t h a t  n e u t r a l i z i n g  a n t i b o d ie s ,  
a g a in s t  100 MLDs o f  v i ru s ,  were p re se n t  
in  a l l  o f  the  dogs 20 days a f t e r  v a c ­
c i n a t io n .  N in e ty - s ix  p e r c e n t  were com­
p l e t e l y  p r o t e c t e d ,  2 p e r c e n t  were p r o ­
tec ted  s ig n i f i c a n t l y  but no t com pletely, 
and only  2 p e r c e n t  were p r o t e c t e d  b u t  
s l i g h t l y .  E ig h ty - tw o  p e r c e n t  o f  b lood  
specim ens o b ta in e d  b e f o r e  v a c c i n a t i o n  
co n ta in ed  l i t t l e  or no p r o t e c t i n g  neu­
t r a l i z i n g  subs tance .  Subsequent s tu d i e s  
w i l l  be designed to compare va rious  vac­
c in e s  as  to q u a n t i t y  and d u f a t i o n  o f  
n e u t r a l i z in g  a n t ib o d ie s .

I t  has not been proved d e f i n i t e l y  th a t  
p re s e n c e  o f  r a b i e s  v i r u s  n e u t r a l i z i n g  
su b s tan ce  in the  b lood-serum  i s  an i n ­
d ic a t io n  of t ru e  immunity a g a in s t  in fe c ­
t ion . The virus-serum n e u t r a l i z a t i o n  t e s t  
i s ,  however, the most s a t i s f a c t o r y  means 
of d e te rm in in g  r e l a t i v e  s u s c e p t i b i l i t y  
to in fe c t io n  and of measuring immune r e ­
sponse to vaccination.

EPIDEMIOLOGIC STUDIES
Epidem iologic  s tu d ie s  on r a b ie s  i n c i ­

dence and c o n t ro l  d u r in g  1946 a re  be ing  
conducted in  Alabama, with the cooperation 
of the Alabama S ta te  Department of Health. 
The items being considered  are:

1. Number of animal rabies cases reported
2. Number of human rab ies  cases reported
3. Number of canine prophylactic vaccina­

tions given
4- Number o f  human vaccine  t re a tm e n ts  

ad m in is te red
5. Number of s tray  dogs impounded
6. Number of s tray  dogs destroyed
7. F a c i l i t i e s  for co l le c t in g  and impound­

ing of s trays
8. Estimated dog population of county
9. F a c i l i t i e s  for laboratory diagnosis of 

rabies

When a c c u m u la t io n  o f  in f o r m a t io n  i s  
completed, a c r i t i c a l  e v a lu a t io n  of ex­
i s t i n g  con tro l  programs w i l l  be made. I t  
i s  hoped th a t  in te n s iv e  s tudy  o f  p re s e n t  
programs w i l l  p ro v id e  in fo rm a t io n  upon 
which recom m endations f o r  improvement 
can be made. When p lans  fo r  opera tion  are



L o c a l  v e t e r i n a r i a n s  can  s u p p l y  e f f e c t i v e  v a c ­
c i n e  a g a i n s t  c a n i n e  r a b i e s .

in te r e s te d ,  influential, and respected c i t i ­
zens o f  the  community. The i d e a l  Babies 
Advisory Cbmmittee includes the chairman of 
the loca l  board of hea lth ,  a ve te r ina r ian ,  
a r e p r e s e n ta t iv e  o f  the lo c a l  kennel and 
sportsman’s clubs, one o r  more dog owners, a 
loca l  judge, and o f f i c e r s  o f  various c iv ic  
o r g a n iz a t io n s .  A committee o f  t h i s  type 
should hold meetings, gather l a t e s t  i n fo r ­
mation on rab ies  con tro l ,  formulate educa­
t iona l  campaigns, and disseminate the re su l t  
o f  t h e i r  f in d in g s  to the  p u b l ic .  By the 
p re s t ig e  of the members, confidence o f  the 
c i t i z e n s  o f  the community i s  obtained.

T R A IN IN G  AID
To a s s i s t  in  meeting the need for educa­

t io n a l  material on rabies control an educa­
t io n a l  f i lm s t r ip  on th i s  su b jec t  has been 
produced in cooperation with the Production 
D iv i s io n  of CDC. The f i lm ,h a s  been r e ­
viewed in  t h i s  B u l l e t in .  (CDC B u l le t in  — 
J u ly ,  August, September 1947, p. 34-35).

NATIONAL RABIES PROGRAMS
PHILAD ELPH IA  CONFERENCE ON RABIES

Because of i t s  nation-w ide importance, 
a conference on rab ies  was held a t  P h i la ­
d e lp h ia  on A p r i l  9, 1947. The purpose of 
the conference was to b r in g  to g e th e r  fo r

d isc u s s io n  on a country-w ide  b a s i s ,  a l l  
na tional agencies concerned with the prob­
lem. Agencies represented were the American 
Medical Association, American Public Health 
A ssoc ia t ion , American V e te rinary  Medical 
Association, American Animal Hospital Asso­
c ia t io n ,  Bureau of Animal Industry  of the 
U. S. Department of A gricu ltu re , and U. S. 
Public Health Service . Three major po in ts  
were emphasized by the conference:

(1) Rabies in  the U nited  S t a te s  i s  o f  
s u f f i c i e n t  n a t i o n a l  im portance to  make 
des irab le  the p a r t ic ip a t io n  of the federal 
government i n  c o o r d i n a t i n g  e f f o r t s  o f  
s t a t e s  in c o n t ro l  programs.

(2) Rabies in  animals should be made a 
rep o r ta b le  d ise a se .  Inform ation ob tained  
should be analyzed properly and d is t r ib u ted  
to  a l l  concerned.

(3) In  o r d e r  t h a t  c o n t r o l  be f a c i l i ­
t a t e d ,  a t t e n t io n  must be d i re c te d  toward 
the  following:

1) Provision o f  adequate d iag n o s t ic  
f a c i l i t i e s .

2) C o n t ro l  o f  an im als  cap ab le  o f  
t ra n sm it t in g  rab ie s .

3) Mass immunization o f  s u s c e p t i ­
b le  an im als , p a r t i c u l a r l y  dogs.

Recommendations o f  the conference were 
subm itted  fo r  a p p ro p r ia te  a c t i o n  to  the 
o f f i c i a l  r e p re s e n ta t iv e s  o f  the agencies  
in  a t tendance .

PROPOSAL FOR
A FEDERAL R A B IES CONTROL COMMISSION

Many communities have very  e f f e c t i v e  
rab ies  control programs; in  many instances 
neighboring communities have weak programs. 
Often epidemics recur in  r a b ie s - f re e  areas. 
In some c a se s ,  s t a t e s  o p e ra te  a type of 
con tro l  program which c o n f l i c t s  with th a t  
in  neighboring s ta t e s .  Since rab ie s  cannot 
be confined by p o l i t i c a l  boundaries, e ffec ­
t iv e  con tro l  can be done only on an i n t e r ­
s t a t e  b a s i s  w i th  a p r o p e r ly  a u th o r iz e d  
n a t io n a l  agency assuming r e s p o n s i b i l i t y  
o f  c o o rd in a t io n .

I t  i s  hoped th a t  the U .S .P .H.S. can aid  
in  fo rm u la t ing  a F ed e ra l  Rabies Control 
Commission, composed o f  r e p r e s e n ta t i v e s

Courtesy of the David ■ J. Sencer CDC Museum
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o f  the Serv ice  o f  the U. S. Bureau o f  Ani­
mal I n d u s t r y ,  and o f  the  U. S. F ish  and 
W ild life  Serv ice . Such a commission would 
insure uniform p ra c t ic e s  of rab ies  contro l 
based on proven s c i e n t i f i c  in fo rm ation . 
The commission would a s s i s t  s p e c i f i c a l l y  
in  s e v e r a l  im p o r tan t  ways:

(1) In  the d is t r ib u t io n  of the l a t e s t  ac­
cepted diagnostic, procedures to the S ta tes .

(2) By i n s t i t u t i n g  an a c c u ra te  system 
o f  rep o r t in g .

(3) By keeping loca l  contro l a u th o r i t i e s  
inform ed o f  the  most e f f e c t i v e  immuni­
z a t io n  techniques.

(4) By formulating standard l icens ing  and 
dog con tro l  ord inances .

(5) By p repa r ing  and d i s t r i b u t i n g  edu­
c a t io n a l  m ate ria l.


