
ape  was allowed to drink a heavy suspension of freshly 
isolated Bordet bacilli. After a n  incubation period 
of twenty-four days, this ape  developed typical 
whooping cough. The cough was accompanied by a 
marked leukocytosis and a n  absolute increase in  the 
lymphocytes. Cough plates were positive f o r  Bordet 
bacilli. The cough endured f o r  six weeks. A third 
ape, which was inoculated with third generation cul- 
tures of Bordet bacilli isolated from the previous ape, 
developed typical whooping cough after a n  incubation 
period of seven days. Again, the cough was accom- 
panied by a leukocytosis which a t  its height showed 
63,000 white blood cells with an absolute increase in 
the lymphocytes to  44,730 cells. Cough plates were 
covered with Bordet bacilli. The cough persisted f o r  
six weeks. I n  all three apes, the complement-fixation 
reaction with pertussis antigen, which was negative 
during the inoutbation period, became strongly positive 
after the disease was well developed. Berkefeld W. 
filtrates of the rhinopharyngeal washings taken dur- 
ing the catarrhal stage in two of these three apes and 
inoculated into other apes did not produce catarrhal 
affections. 

The interpretation of these observations is difficult. 
There can be no doubt but that the three apes inocu- 
lated with pure cultures of Bordet bacilli o r  whole 
sputum developed typical whooping cough, which in 
its clinical and bacteriological aspects was indistin-
guishable from the human disease. However, the re- 
sults in  those apes inoculated with filtrates from 
human cases a re  inconclusive and a re  open t o  two 
interpretations. One, that the catarrhal affections rep- 
resented the action of a hitherto unrecognized filter- 
able virus which acts as  the primary infecting agent 
in  whooping cough, o r  that the catarrhal affections 
were simply common colds and that we were dealing 
with whooping cough cases who were also carriers of 
the virus of the common cold. Further  investigations 
are  being made upon all aspects of the experimental 
disease. 

ARNOLD R. RICH 
PERRINH. LONG 
J. HOWARDBROWN 
ELEANORA. BLISS 
L.EMME!WHOCT,JR. 

AN ENCEPHALOMYELITIS I N  T H E  

CHICKEN1 


A NERVOUS disorder of chickens, in  the form of a 
pronounced and rapid tremor of the head and neck 
with which, in  some cases, there is also an associated 
ataxia, was first seen by us i n  May, 1930, when a 
group of nine diseased chickens was brought to  the 
laboratory. I n  April, 1931, a second group of 

1 Preliminary report. 

affected birds was received, a third in  January, 1932, 
and a fourth in  May, 1932. Throughout the spring 
of 1932 reports of the wide-spread occurrence of this 
disease have been frequent. 

I n  a n  affected flock, the first symptom of the dis- 
ease t o  be observed is the rapid tremor of the head 
and neck in certain birds. On manual examination, 
other muscles a re  found to be involved a s  well. The 
"trembling" becomes aggravated when the chickens 
a re  excited, tends to subside when the birds a re  left 
to themselves, and disappears i n  sleep. I n  some 
chickens the tremor is very fine, in others coarse; in 
some i t  is intermittent in character, i n  others i t  ap- 
pears t o  be constant during their waking hours. 

An ataxia was present in  addition to  the tremor i n  
some of the birds when they were brought t o  the 
laboratory, and developed in others while they were 
under observation. An occasional bird, showing the 
tremor only, gradually recovered, and a t  the end of 
two to three months appeared to be normal; others 
continued to show the tremor over the same period; 
but those affected with a n  ataxia in  addition to  the 
tremor grew progressively worse, and sometimes 
within a week after onset of the ataxia were moribund. 

The age of onset of the disease has been reported 
to be as early as two days after the chickens had been 
removed from the incubator. The youngest birds 
brought to  us  were five days old when we received 
them, the oldest, six to seven weeks. 

A total of 102 affected birds have been studied. 
Detailed pathological examination of fifty of these 
has been made a t  the present time. Over thirty of 
the birds are  still alive and are  being used f o r  further 
experiments. 

Work with the disease has included experiments on 
production, transmission and cure. All efforts to pro- 
duce the disease de wovo, i.e., by diet, high tempera- 
ture, etc., have been unsuccessful. Transmission ex- 
periments, in  which a suspension i n  salt solution of 
brain o r  of spinal cord of an affected bird was in- 
oculated intracranially into very young normal chick- 
ens, have been successful in six cases. Typical dis- 
ease with marked tremor and poor sense of balance 
was produced i n  four  chickens; with marked tremor 
and pronounced ataxia in one chicken; and an atypi- 
cal form with ataxia and no tremor was produced in 
one chicken.2 The first two successful inoculations 
were made from suspensions of the cord from two 
chickens in the group brought to the laboratory in 
January, 1932. Inoculations with a brain suspension 
in each of these two cases were negative. The first 

2The lesions of the brain and spinal cord of this 
chicken were numerous and large. They were indistin- 
guishable from lesions occurring in chickens with typical 
manifestations of the disease, i.e., both tremor and 
ataxia. 
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inoculated bird to show the disease was chloroformed 
the day following that on which positive diagnosis of 
disease was made, symptoms having been observed two 
days earlier, twenty-eight days after inoculation. 
When killed, the tremor was pronounced, and the 
right leg somewhat ataxic. A suspension of the 
brain of this bird was made in salt solution and inocu- 
lated intracranially into each of four  birds, and n 
suspension of cord was likewise inoculated into four 
birds. None of these had developed the disease at  
the end of six weeks when they were killed. Autopsies 
were performed and material fo r  pathological exami- 
nation saved in all cases. 

The second inoculated bird to  show the disease 
developed a tremor twenty-nine days after inocula- 
tion and was killed seven days later. A suspensiori 
of brain from this bird was inoculated intracranially 
into each of ten chickens, and a suspension of cord 
similarly into each of eleven chickens. None of those 
inoculated with the suspension of spinal cord devel- 
oped the disease, but of those inoculated with the 
suspension of brain, one developed a distinct ataxia 
after twenty-eight days, and a second developed a 
marked tremor and poor sense of balance but no real 
ataxia after twenty-nine days. 

These birds were chloroformed, one six days after 
the tremor appeared, the other five days, and a sus- 
pension of brain or of cord was inoculated intra- 
cranially into each of sixteen birds. One of the birds 
inoculated with cord suspension from the bird with 
tremor and no ataxia developed a fine rapid tremor 
thirty-four days after inoculation. Forty days after 
inoculation one of those inoculated with cord suspen- 
sion from the bird showing ataxia and no tremor 
showed a fine tremor. Further inoculations are being 
made from the brain and the cord of each of these 
two chickens. 

All the birds developing the disease after inocula- 
tion exhibited numerous lesions i n  both brain and 
cord. These lesions a re  typical of the disease and 
closely resemble the early lesions found in naturally 
affected birds. The inoculation experiments are being 
continued. 

No method of curing the disorder has been discov- 
ered. I n  rare  instances, birds have apparently "out- 
grown" the disease, but in the majority of cases either 
the tremor continues unchanged in intensity, or an 
ataxia develops which !becomes progressively more 
severe until the bird is incapacitated. 

The pathology3 of the disease is not confined to the 

3 The pathology of the brain and spinal cord has been 
worked out by Dr. Myrtelle M. Canavan, of the Depart- 
ment of Pathology of the Harvard University Medical 
School. Dr. E. E. Tyzzer, Dr. S. B. Wolbach and Dr. 
Stanley Cobb have also examined many of the sections. 

brain and spinal cord, although the lesions found 
there are  constant in occurrence and type, while those 
occurring in the viscera vary i n  size and distribution. 
The lesions in  the brain and spinal cord consist of 
focal collections of neuroglia cells around capillaries, 
perivascular infiltrations and degeneration of nerve 
cells. The neuroglia cells comprising the focal ac-
cumulations are  chiefly macroglia and oligodendroglia, 
with an occasional microglia cell. Mitotic figures are  
frequently seen, indicating the proliferative nature of 
the lesion. These focal collections of glia cells are  
found in all par ts  of the brain and spinal cord, 
although fewer are found in the cerebellum than 
elsewhere. 

The lesions i n  the viscera consist of microscopic 
areas of infiltration with lymphoid cells. These areas 
are  either rounded and sharply circumscribed, or 
irregular in outline. Many of the cells, especially in  
the circumscribed areas, resemble lymphoblasts. 
Mitotic figures are often found, and also many pyc- 
notic nuclei. The pancreas and heart are the organs 
most severely affected by these infiltrations, but liver, 
spleen, kidney, testis and other organs are  also in- 
volved in varying degrees. 

Further experiments on production and transmis- 
sion of the disease are  now in progress, and patho- 
logical studies are  being continued. A complete ac- 
count of the work will be published at  a later date. 
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