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PREFACE

It was the desire of the author of this piece of
work, since he qualifed in Veterinary Science, 1933,
to study thoroughly the nature of the various existing
animal diseases rampant in his country (Iraq) and
taking a heavy toll of life of animals and birds,

With its two main sources of fertility (the rivers
Euphrates and Tigris), Irag was destined to be one of
the foremost agricultural countries in the Near East.
Consequently, animals and animal industry play an im-
portant role in its economic existence, The fowl is
not a new bird to Irag, where it existed as long ago
as in other parts of the world i,e, ever since the
domestication of the bamboo-jungle fowl of India or
Java,

It is therefore but natural for the author to take
a serious interest in the animal welfare and investig-
ate the numerous obscure animal diseases prevailing in
those parts., The writer has been fortunate enough to
have the opportunity of gaining a first-hand informat-
ion on the practical aspect of the investigation of
veterinary problems in general, by working as a post-
graduate scholar at the Imperial Veterinary Research

Institute, Muktaser, India, for a period of one year,



This period of practical research-training has been
amplified by his two years domicile in Great Britain,
during which time he has carried out investigations on
Infectious Coryza of the fowl,

The aetiology of several animal diseases is still
obscure, one of which 1s Infeectious Coryza of the fowl,
At the present time, with improved facilities for
diagnosis and investigation, the veterinarian still
finds many problems awaiting solution, Infectious
Coryza in the fowl is one of the immediate problems
awaiting satisfactory elucidation. At present, there
exists considerable lack of agreement as to the cause
of this condition, and in the course of his investig-
ations the author has made a careful examination of the
various agents which have been incriminated as the
causal factor of the disease, and he does not desire to
add to the already existing confusion with regard to the
cause of the condition, The writer felt that should it
be possible to control the disease as a result of the
determination of the true causal agent, his investig-
ation into the subject would have considerably aided
the maintenance of a healthy poultry world with result-
ing benefits to the profession and poultry industry
alike, Under modern conditions of domestication and
particularly in the intensive and semi-intensive

methods of poultry-keeping, the natural resistance of



the fowl to certain infectious diseases appears to be
lowered, and the birds fall victims to maladies which
they could resist while in free, natural life, The
most outstanding of these ailments are those of the
respiratory passage, and their aetiology is still a
matter of controversy, Of these, Infectious Coryza
occupies the foremost place in the investigations of
the poultry-pathologist of to-day, both in the old and

in the new worlds.

DEFINITION AND NOMENCLATURE.

Coryza Infectiosa Gallinarum, Contagious Nasal
Catarrh, Cold in the Head, and Roup are terms applied
to describe an infectious disease of ‘the upper respir-
atory tract of the fowl, characterised by a series of
inflammatory changes in the mucous membrane of the nose,
larynx and conjunctiva together with the infra-orbital
sinuses, and manifested by discharge from the nostrils,
sneezing, conjunctivitis, sinusitis, respiratory distress
and general depression on the part of the bird. The
disease is often fatal,

A review of the literature shows confusion to exist
with regard to the nomenclature of this disease, Each of

the symptoms and lesions seems to have been used as a



basis for specific name for the disease without recog-
nition of the fact that the disease occurs as an indep-
endent pathological condition, involving the upper
respiratory'tract, conjunctiva and facial sinuses;
clinically similar lesions occur as secondary manifest-
ations of other specific diseases such as Fowl Cholera,
Fowl Pox and Vitamin A deficiency.

While the term '"Roup" has been generally accepted
to indicate Infectious Coryza or Contagious Catarrh
(Barger and Card, 1938 '3', Hutyra, Marek and Manhin--
-gér, 1938 '46', De Blieck, 1935 '21', The Advisory
Committee on Poultry Diseases of the N,V.M,A.,, 1937
'l' and others), there are other authorities who believe
that Roup (Schleimhauterkrankungen) and Fowl Pox
(Geflugelpocken) are two different manifestations of
the same disease (Reischauer, 1906, '76'), Jowett (1909
'50'), on the other hand, was convinced that Avian
Diphtheria (commonly termed diphtheritic roup) is sep-
arate from Fowl Pox, and Booth (1911 '10') was of the
opinion that "Roup" and "Avian Diphtheria" are one and
the same condition,

Other workers, such ag Harrison and Streit (1903
'43'), Streit (1904 '87'), Booth 'l0', Jackley (1918
'481)y Crofton (1924 '16'); and Edwin and Johnson (1927

126') seemed to have used the expressions "Roup”and



"Avian Diphtheria'" as synonymous terms describing one
and the same disease., There are still others, among
whom are Hadley and Beach (1913 '41'), Verge (1926 '94!'),
Popov (1928 '72'), Doyle (1929 '23') and Reis (1930

'74') who express the view that "Roup", "Avian Diphtheria',
"Coryza'", "Oculo-nasal Roup", and often "Contagious
Epithelioma" are all different manifestations of the

same condition.

| Some workers, however, are of the opinion that
"Roup" is only a complicated form of Coryza (Bushnell
and Hinshaw, 1924 '14', Bushnell and Brandly, 1929 '13').
Sawyer and Worley (1927 '78'), Beach and Freeborn (1930
15') and Stafseth (1931 '85') express the same view in
as much as they believe that "Roup" is really Cold or
Coryza which has been neglected, Blount, 'll', on the
other hand, claims that Contagious Catarrh is wrongly
termed "Roup",

Foley (1926 '30') describes Roup as "it covers a
multitude of sins", while Reis (1926 '75') is inclined
to believe that "Roup" is a term under which various
diseases are grouped, He was supported by Dalling (1934
'17'), who suggested that "Roup" is a common name for
different conditions which could be classified as

(a) Pox
(b) Infectious Catarrh



(e¢) Nutritional Roup
(d) Roups due to other causes,

The situation, as it has been summarised above,
clearly shows that poultry investigators have been
confused as a result of the numerous names applied to
diseases in the upper respiratory tract of the fowl,
This state of affairs gives support to the view held
by the author that this multiplicity of names makes it
all the more difficult for the student and the pract-
itioner to recognise which disease it is that an author
may be describing, with a resulting check to the devel-
opment of the science of poultry pathology. The writer
suggests that, following the modern tendency to simplify
nomenclature in order to facilitate the recording of
diseases, the use of the terms "Roup" and "Avian Diph-

theria" should be abandoned,

INCIDENCE,

Hutyra, Marek and Manninger '46!' state that Infect~
ious Coryza may affect birds of all species, but that it
occurs principally in fowls, especially in the young
ones, Workers on this subjeect ('1', '73', 'e63', '79!
ete.) are fully agreed that the condition mainly affects
the young stock, It is the author's experience that

young chickens are more susceptible to the disease under



investigation than adult birds. The greater resistance
of the adults was demonstrated by means of experimental
inoculations. Such experiments demonstrated that the
incubation period in the inoculated adults was much
longer than it was in the case of the young. On the
other hand, under conditions of natural infection, adult
3tock seems to be at times equally susceptible as the
young. Personal observations on several outbreaks of
the disease have convinced the writer of this point of
view, In a letter to the author, a poultry farmer says
"the disease usually appears in birds of about ten weeks,
I had cases where considerably young stock, say six
weeks, has been infected but have always noticed that
older birds start the trouble',

The disease, as described in text-books and by
various investigators, makes its appearance in cold,
damp months - mostly in the spring and autumn, Outbreaks,
however, have been brought to the writer's notice which
occurred in early summer months and which persisted till
late in the autumn,

Infectious Coryza of the fowl seems to have a
world-wide distribution. It was as far back as the year
1898 that it was reported by Gratia and Lienaux '37' to
have occurred in France, On this occasion, these workers

referred to "Coryza Contagieux ou Morve des Poules" as



a separate entity from "La diphterie Aviaire", Later
the disease was reported by several investigators, of
whom Nelson '62' has come to the conclusion that three
types of the disease exist naturally:

Type I. Coryza of rapid onset and short duration

Type .II4 Coryza of slow onset and prolonged

duration

Type III. Coryza of rapid onset and prolonged

duration,

Among other reports from Europe on the condition
are those made by Van Dorsen '92' and Kessen '53' in
which each describes two types of the diseasej; the
first being Coryza with rapid onset and the second
Coryza with a slow onset,

In Africa the condition has been reported from
Eritrea by Marcato '59' and from Kenya by Purchase '73',
According to Hutyra, Marek and Manninger '46',
the malady may affect all species of birds. Eber (1934
'125') also states in his book that the domestic fowl is
the usual victim whereas water-fowl and pigeons rarely
suffer from this condition, Bushnell and Brandly (1929
'13') are of the opinion that although the chicken is
the most susceptible to Coryza, other types of poultry

may alsc be infected.

Nelson '64', Beach and Schalm '79' and others fail-

ed to transmit the disease tn ducks or pigeons. De Blieck

'19' states that Coryza is an infectious disease which



can be transmitted to chickens and turkeys only.

During the course of his investigations, the author
was unable to reproduce the disease either in ducks or
in pigeons, Six ducks and twelve pigeons were inoculat-
ed intra-nasally with virulent nasal exudate, the viru-
lence of which was controlled by inoculation into healthy
chicks; such chicks reacted as usual to infection. The
ducks and pigeons did not exhibit any symptoms of the
disease over a period of eight weeks in the case of
pigeons, and ten weeks in the case of ducks, at the end
of which time they were destroyed and post-mortem exam-
ination failed to reveal any changes in the whole of the
respiratory system and the infra-orbital sinuses.

Three turkey poults were inoculated with virulent
exudate and these developed lesions of the disease sim-
ilar to those found in the chickens,

The writer is in complete agreement with Nelson '64!,
Schalm and Beach '79' and De Blieck '19' in stating that
Infectious Coryza is a disease of fowls and turkeys,
and is not communicable to other domesticated avian
species,

The following Table summarises the writer's exper-

iments in connection with this part of the subject,
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TABLE T

Subjects Route Reaction.
Species of Control and
birds tested chickens material Pigeons were normal for
a period of 8 weeks

12 pigeons 3047 Nasal whereas 2 of the controls
3051 exudate exhibited symptoms of the
3176 intra- disease 24 hours after
3223 nasally inoculation and the other
3254 3 after two days,
6 ducks 3165 Ditto Ducks remained normal
3205 for a period of obser-

vation of 10 weeks where-
as the controls showed
symptoms of the disease

24 hours after inoculation

3 turkey Ditto 2 turkeys reacted after 24
poults hours and the third after
48 hours,
SYMPTOMATOLOGY

Symptoms of the disease as it occurs naturally are
elaborately discussed by Hutyra, Marek and Manninger
'46's these are in accordance with the picture of the
disease as found by the author in the course of his
investigations into the malady, occurring both under
natural conditions and subsequent to experimental
infection.

When crude nasal exudate is inoculated into ex-
perimental subjects, the symptoms usually take from

twelve to forty-eight hours to develop in the case of
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chickens between the ages of six and ten weeks, while in
adult subjects the incubation period may be as long as
from eighteen to forty days.

In all subjects, the disease commences with a
general dullness; the bird sits with ruffled feathers
and drooping wings, in a corner of the cage (Fig.I).
Soon after, the appetite begins to diminish and the
subject exhibits signs of uneasiness manifested by
frequent shaking of the head and sneezing, which is acc-
ompanied in most cases by lachrymation and nasal discharge
either unilateral or bilateral,

Lachrymation, when present, is manifested at first
by the appearance of a frothy, clear, thin fluid which
gradually becomes turbid and sticky; later it dries at
the corners of the affected eyes and on the edges of the
eyelids, which become ultimately stuck “together by thin
yvellowish crusts (Fig.2). At this stage conjunctivitis
is conspicuous and when the eye is opened, the cornea
appears to have lost its healthy lustre, In more severe
cases, the glued eyelids of the affected eye are hulged
out, under the influence of the thick, yellowish muco-
purulent material which occupies the whole of the con-
Junctival saec and exerts considerable pressure on the
cornea, but the latter is rarely found ulcerated, al-

though cloudiness of the cornea is frequently the result
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of the presence of this substance. In this connection
it might be well to note that Hardtwigk (1936 '42')
has recorded that purulent panophthalmia may complicate
Infectious Coryza in the fowl. This condition, he
states, may often be met with as a complication of Fowl
Pox, Vitamin A deficiency and Tubercular conjunctivitis
in the fowl. Only one case has been found by the
writer to be complicated with panophthalmia, Micro-
scopical examination of the yellowish substance present
in the conjunctival sac showed the presence of pus cells
and desquamated epithelium, Examination of smears pre-
pared from the same material, and stained by Gram's
method, revealed the presence of occasional Cram pos-
itive coceci and diphtheroid bacteria.

With regard to the nasal discharge, this starts
as a thin, colourless fluid changing gradually to a
tenacioué, yellow mucus emitting an offensive odour,
The mucoid discharge dries in the nostrils, forming
mucous plugs which, by interfering with respiration,
give rise to rattling and snuffling breathing through
the open beak (Fig.3). Tracheal rales may often be
heard, In chronic cases, when the base of the nose is
gently pressed, beads of yellow purulent material sim-
ilar to that found in the conjunctiveal sac are express-

ed.
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The tissues over the infra-orbital sinuses of the
affected side appear to be reddened, hot and swollen.,
In the early stages this swelling is found to be soft
but gradually hardens and enlarges, giving rise to what
is known as "swell-head'" in the fowl. In some cases
the swelling may even cause sufficient pressure on the
palatine bone of the affected side to cause it to bulge,
thus forming a convexity in the buccal cavity.

The palatine cleft at this stage is packed with
the same purulent material mentioned earlier,

Occasionally, a spot or two of yellowish deposit
is found in the buccal cavity. Thin, dry, yellowish
browvn pseudo-membranes have also been found in a few
cases,

Oedematous swellings are often met with in the
submaxillary region and other parts of the head (Fig.4).
In the case of cockerels, the wattles may also be aff-
ected, and in the early stages they are soft to the
touch, becoming gradually hard at various places, giv-
ing the wattles a shrivelled appearance (Fig.5). The
feathers on the back become matted together by mucus,
this being due to constant rubbing of the face along
this part,

In addition to the local lesions, general symptoms
are also found e,g. the comb is generally pale and
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shrivelled, but deeply coloured at the rim, The bird
becomes rapidly emaciated, this faet being accounted for
by the inability of the bird to take its food as a
result of (1) temporary blindness and (2) difficulty in
deglutition. In the later stages of the disease, some
of the subjects become unconscious - especially in acute
cases,

In accordance with the findings of other workers,
(Nelson '63', Purchase '73', McGaughey '97' and others)
the writer was unable to demonstrate any significant
thermal reaction in the affected birds, beyond the oce-
asional subnormal temperature noted in a few acute cases
Just before death,

On the other hand, the infection may be so mild
as to last only for a short period, after which the
birds begin to recover and the disease continues to run
a mild course manifested only by the presence of nasal
discharge, This condition is mainly met with in adult
birds.

The course of the disease varies in duration, and in
acute infections the disease runs a comparatively short
course i,e, a few weeks, and such cases usually termin-
ate fatally, 1In other cases, the course of the disease

may persist for as long as eight months: the average
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duration is, however, between four and five months,
Mortality is rather high, reaching to about ninety per
cent in young experimental subjects while in older

fowls the death rate is much lower,

POST-MORTEM FINDINGS

As Eber '25', Barger and Card '3', and others
stated that post-mortem findings alone would not be
of much help in giving a diagnosis specific of the
disease, due to the fact that many variable conditions
of the head region of the fowl show at some stage sim-
ilar lesions to those found in this disease, the writer
proposes to discuss separately the external and inter-
nal lesions met with in carcases of subjects which had
died from Infectious Coryza.

External Lesions:

Extreme emaciation of the carcasej; pale and
shrivelled comb and wattles; matting together by mucus
of the feathers on the back, and soiling of the cloacal
region (suggestive of diarrhoea) were sometimes observed.

Depending on the stage of the disease, the nasal
chamberg were found to be packed with gelatinous mucus,or
completely inspissated masses, ©Smears prepared from the

gelatinous nasal contents and stained by the Romanowsky
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stains showed the presence of lymphocytes and a few
varieties of bacteria, As the condition advances,
monocytes and polymorphonuclear leucocytes and occasion-
al eosinophiles along with cast-off epithelial cells
made their appearance, and the nasal bacterial flora

is seen to include a greater variety of types of bacteria.
Sections prepared from the inspissated masses showed

on microscopical examination the presence of pus cells,
indicating the purulent nature of the material examined.
On staining by Gram's method, these sections when exam-
ined showed no evidence of bacteria,

The nasal mucosa appeared reddened, and microscop-
ical examination of a cross-section of the face showed
catarrhal rhinitis, manifested by the presence of inflam-
matory exudate, capillary engorgement and round-cell
infiltration which was restricted to the sub-mucosa
(Figs 6 and 7).

As already stated, the infra-orbital sinuses were
found to be'packed with hard, yellowish purulent mater-
ial (Fig.3). In the buccal cavity, pseudo-membranes and
yellow deposits have also been met with. The oedematous
submaxillary region often showed, on incision, the pres-
ence of a hard, yellowish inspissated mass which seemed,
on microscopical examlnation, to consist of sero-~-fibrin-

ous exudate with a large number of round cells distrlbuted
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throughout. No bacteria were observed in sections
stained by Gram's method, and cultural examinations
proved negative,

Internal Lesions:

Of the internal organs involved by the disease,
the larynx was found to show petechia in addition to
congestion of the mucosa, this being true of the major-
ity of cases., Microscopical examination revealed the
presence of round-cell infiltration, together with
capillary engorgement and the presence of petechial
spots which were restricted to thehlymphoid cells of
this structure (Fig.?2).

The mucous lining of the trachea was usually found
to be normal, only on rare occasions slight congestion
of the upper part of the syrinx being noticed. Catarrhal
inflammation of the mucous lining of the trachea was
rarely seen, Pulmonary complications were mot found to
be a usual feature of the disease; pneumonia having
been rarely observed. The various abdominal air-sacs
were sometimes found to be nacked with large, yellow
inspissated masses, structurally similar to those des-
cribed in the submaxillary region,

In the alimentary tract the oesophagus, crop, pro-
ventriculus and gizzard were usually normal, The crop,

however, was freguently observed to be empty, The small
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intestines were inflamed in some cases, and microscop-
ical examination showed desquamation of the epithelial
lining and oedema of both the sub-mucosa and the muscul-
ar layers,

The heart was usually normal, but occasionally
haemorrhagic spots were observed on the external wall
of the myocardium, This was often accompanied by the
presence of a clear straw-coloured fluid in the pericard-
ial sac., This fluid was bacteriologically sterile,
and on mieroscopical examination it showed the presence
of occasional endothelial cells and eosinophiles, Further,
no coagulation of this fluid took place when glacial-
acetic acid was added to it, this suggesting that the
effusion was more of the nature of a transudate than of
an exudate,

The ovaries and testes were under-developed as
compared to those of normal birds of the same age,
Other internal organs, on the other hand, were normal.
The presence or absence of one of the above-described
lesions depends mostly upon the severity and duration
of the disease with which they are reciprocally pro-

portionate,
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DIFFERENTTAL DIAGNOSIS

As previously mentioned, diseases such as Fowl Pox,
Laryngo-tracheitis, Parasitic tracheitis ("Gapes"), and
Avitaminosis A produce in the head and respiratory tract
lesions that are liable to be confused with those of
Infectious Coryza.

1. Fowl PoxX:

The cutaneous form of fowl-pox (contagious epithel-
ioma) is unmistakable and should be easily recognised,
as the growths which form the main feature of the con-
dition may attack any part of the skin in the head reg-
ion. The ophthalmic and buccal forms of fowl pox differ
from Infectious Coryza inasmuch as in the former disease
both eyes are sometimes simultanedusly affected, in
association with other pathognomic lesions of the disease.
The croupous pseudo-membranes are firmly adherent to the
buccal mucosa, with a tendency to increase in size and
when these are removed, the underlying mucous membrane
appears to be inflamed and raw., After the removal of
a false membrane, another quickly replaces it, There is
also a tendency for these false membranes to appear
afresh in the unaffected mucosa of the mouth, pharynx
and larynx, The membranes are often accompanied by
wounds, 1In the case of Infectious Coryza, such false

membranes are of a very rare occurrence and when they do
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occur, they are found to be loosely adherent to the
buccal mucosa., When these are removed, the underlying
mucous membrane is found to be undamaged and there is no
tendency for these membranes to recur,

Thermal reaction is another constant feature of
fowl pox, whereas in Infectious Coryza no temperature
reaction was recorded. Animal inoculation tests also
serve to differentiate between the two conditions.
Fmulsion of the suspected material is applied either to
the scarified comb and buccal cavity of susceptible
subjects, or on to the plucked feather follicles of the
legs of the fowl and the pectoral region in the pigeon,

In the case of fowl pox, typical lesions of this disease
are seen after a period of incubation of three to fifteen
days on the inoculated areas of the experimental birds,
whereas in the case of Coryza such results are not
encountered, In addition, pigeons are resistant to In-
fectious Coryza and at the same time are susceptible to
fowl pox.

Nasal and conjunctival discharge, collected from sub-
Jects artificially infected with the disease under invest-
igation, was applied to the scarified combs of two healthy
cockerels, In another experiment, the discharge was app-
lied to the scarified buccal mucosa at the base of the

tongues of two chickens, For a further test, two healﬁhy
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pullets were used after having the feathers plucked off
their legs, The discharge was then rubbed on to the
bare part of one leg of each of these birds, while the
other leg was left as a control, Over a period of obser-
vation extending to one month no symptoms of fowl pox
have been exhibited by any of these subjects,

Later, these birds were inoculated with pox virus
at the same sites as mentioned above. The absence of
immunity against pox in these birds (manifested by typical
lesions of fowl pox) is sufficient to distinguish between
fowl=pox and the disease under investigation,

2. Infectious Laryngotracheitis:

Although in some cases of infectious laryngotrach-
eitis, the conjunctival sac and the nasal cavity along
with the accessory facial sinuses may exhibit lesions
similar to those found in Infectious Coryza, the lesions
in the former condition are confined, as a rule, to the
trachea, bronchi: and to a lesser extent to the lungs.
Further important points with regard to differential
diagnosis of infectious laryngotracheitis and Infectious
Coryza are:

a. Infectious laryngotracheitis is a febrile condition,
whereas fever was never encountered in any of the
cases of Infectious Coryza studied by the writer,

whether naturally attacked or artificially infected.
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be In cases of infectious laryngotracheitis as described
by Hutyra, Marek and Manninger '46', Eber '25',
and other authorities, there is a spasmodic cough-
ing accompanied by expectoration of blood-stained
mucus or blood-clots, and frequent shaking of the
head in an attempt to throw out something abnormal
present in the air passages which in such cases are
found to be occluded with cheesy or fibrinous deposits,
The comb is cyanosed and later dyspnoea supervenes,
On post-mortem examination, the trachea and bronchi:
in cases of laryngotracheitis are often found to be
partially or completely filled with blood-clots,and
blood-stained mucus or cheesy deposits which are
easily removed., The tracheal mucosa is haemorrhagic
and inflammed, This inflammatory process is some-
times found to extend to the bronchi and lungs givinﬂ
rise to broncho-pneumnnia which is frequently accom-
panied by small haemorrhages in the lung substance,
In the author's experience, the trachea is seldom
involved in cases of Infectious Coryza, Nevertheless,
the lining of the upper part of this organ sometimea
seemed to show evidence of a slight congestion and
often catarrhal inflammation.

Histologically the lesions in infectious laryngo-

tracheitis show evidence of degeneration and desquam-

ation of the superficial layers of the epithelial
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lining of the trachea along with oedema and small-
cell infiltration of the sub-mucosa, whereas micro-
scopical changes in lesions of Coryza are restricted
to those of ordinary inflammatory alterations and
round~-cell infiltration in the sub-mucosa., Further-
more, injection of the exudate inte the trachea of
a healthy fowl from a case of laryngotracheitis will
produce the disease with its typical symptoms after
a period of incubation of from two to twenty-one déys.
On the other hand, in the case of Infectious Coryza,
nasal and conjunctival exudates inoculated intra-
tracheally failed to produce symptoms of laryngo-
tracheitis even after a period of observation of one
month., On post-mortem examination, no lesions sugé—
estive of this disease could be found in these sub-
Jjeects,

3, Parasitic Tracheitis "Gapes':

This specific condition is caused by a nematodej
S. trachea (Montague 1811 '98'), The presence of eggs
of the causal parasites in the faeces of the affected
bird (Monnig 1934 '99') and the finding at autopsy of a
good number of these red worms that are attached to the
mucosa of the posterior part of the trachea when they
are found embedded in blood-stained mucus (Hutyra, Marek

and Manninger '46'), is sufficient proof to exclude
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"gapes" from being mistaken for the disease under in-
vestigation, in which case examination of the faeces
from infected cases was negative for the presence of
eggs; the trachea also being free from worms,

In the case of suspected gapes, an oiled feather
Ior a twisted horse hair may be passed down the trachea
and twisted round: on withdrawal, gape-worms if present
in the trachea may be found entangled in the feather or
horse hair,

4, Avitaminosis A:

Hariﬂg, Jaffa and Beach (1920 '6') in the U,S,A,
were the first to describe a condition in poultry pro=-
" duced by dietetic errors. These workers, supported later
by others in Germany (Seifrid and Schaff 1928 '100'),
who described the condition as giving rise to symptoms
clinically similar to those observed in cases of '"roup"
in the fowl, defined "nutritional roup" to be a cond-
ition regularly manifested by the presence of whitish
deposit in the nasal cavity, conjunctival sac and in
the mouth particularly at the base of the tongue, When
histologically examined, the lesions show evidence of
keratomalacia with desquamation of the superficial
keratinised layers., This description is dissimilar to
that observed in the disease investigated by the writer;
the striking histonlogical feature of which was the pres-

ence of a round-cell infiltration and the absence of
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keratomalacia from the tissue involved, Pseudo-membranes
are sometimes found in the eye of the affected bird,
causing the eyelids to glue together. When found in
the mouth, these false membranes are seen to have no
tendency to extend as in the case of the corresponding
membranes found in fowl-pox. At necropsy, pustular
eruptions the size of a pin-head are observed on the
base of the tongue, the hard palate, larynx and oes-
ophagus, These pustules show the same microscopical
changes described azbove., Urates are also found deposit-
ed on the serous surface of the kidneys, liver, peri-
cardium and often the epicardium (Eber '25'). In the
~advanced stages of Vitamin A deficiency, nervous sympt-
oms and inco-nrdination of the muscles, especially those
of the legs, appear.'The absence of these symptoms

from cases infected with the disease under investigation
strongly suggest that Vitamin A deficiency is a separ-

ate entity.

THEORIES OF AETIOLOGY,

Various theories regarding the aetiology of Infect-
ious Coryza have been presented by workers on the sub-
Ject, each of whom supports his views by experimental
data and personal observations. Therefore it was thought

that it would not be inappropriate to briefly summarise
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the literature available on the subject for scrutiny
and consideration,

While investigating an outbreak of avian diphtheria,
Loeffler (1884 '56') was able to isolate from the false
membranes in the mouth a bi-polar staining organism which
caused extensive necrotic lesions on inoculation into
healthy pigeons and rabbits, while inoculation of white
'mice led to a fatal termination, with the production of
numerous necrotic areas in the liver,

In their studies of avian diphtheria in Tunis,
Loir and Ducloux (1824 '57') isolated a cocco—babillus?
the description of which was incomplete. At the same
_time, these authors were positive that the organism was
in no way similar to the XKlebs-Loeffler's bacillus of |
the human diphtheria, Fatal results were encountered
on intravenous inoculation of this bacillus into pigeons,
rabbits and fowls., Guinea-pigs and cattle were found to
be resistant to the organism, The workers claimed tha£
a single attack of the disease rendered the bird immunp
against another attack, and advised the administration
of a vaccine prepared from this organism for prophylactic
purposes.,

Dealing with avian diphtheria, Moore (1895 'lOl'ﬂ
recovered a Gram-negative organism closely similar toi

|

that of fowl cholera, with which he failed to reproduce

the disease, |
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Gallez (1896 '32') was reported by Gratia and
Lienaux '37' to have isolated from the nasal exudate
of a fowl affected with Infectious Coryza, an organism
morphologically similar to the Klebs-Loeffler's bacillus,
These workers seemed also to believe that Infectious
Coryza, avian diphtheria and contagious epithelioma
are separate entities. They also encountered from the
false membranes found in avian diphtheria a bacterium
similar to that reported by Gallez.

Guerin (1901 '38'), in his investigations on avian
diphtheria, reported a cocco-bacillus which he called
the "bacillus of avian diphtheria" and expressed the
.opinion that this organism was neither a pasteurella
nor a salmonella, but was similar to that reported by
Loir and Ducloux '37', Although highly pathogenic to
laboratory animals, this pathogenicity of the organism
was lost after passage through rabbits. To render birds
immune against avian diphtheria, the intraperitoneal
inoculation of two doses of a vaccine prepared from this
organism was recommended by this investigator.

Harrison and Streit (1903 '43') in Canada, and
later Streit (1904 '78') claimed to have isolated from |
outbreaks of roup (avian diphtheria), two types of bact-
eria with each of which they were able to reproduce the

disease, They gave the name B, cacosmus (ill-smelling) |
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to one type which afterwards they referred to as the
"roup bacillus'", The virulence of the roup bacillus,
it was stated, was enhanced by passage through pigeons,
The second type of organism incriminated by these auth-
ors as a cause of roup in the fowl was B. pyocyaneous,
They also demonstrated that diphtheria anti-toxin has
no protective value against the fowl disease which was
in no way transmittable to man., These findings are in
complete agreement with earlier observations recorded |
by Gratia and Lienaux '37', Further, these findings
disagreed with those of Colin '102', who claimed that
he was able to reproduce diphtheria in the fowl by in-
‘oculating them with the Klebs-Loeffler's bacillus, They
also described as "wrong and untenable'" the theory of
Stevenson '85', who believed that this bacillus was the
cause of roup in the fowl,
Studying the relationship between avian diphtheria

(roup) and contagious epithelioma, Falby (1908 '28') |
gave an account of a series of experiments which led
him to believe that both of these conditions are aetiol-
ogically different. He agreed with Bordet '103', who |
in turn thought that a cocco-bacillus was aetiologically
responsible for diphtheria in ﬁoultry, which birds were
found to remain susceptible to contagious epithelioma

after surviving an attack of diphtheria, Furthermore, |
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Falby disagreed with Carnwath '104' who considered that
both contagious epithelioma and avian diphtheria are
aetiologically identical,

Hadley (1909 '40') presented details of examinat-
ions made on six fowls that died with symptoms of "roup".
The reports claim that a coccidium was the causal agent
of these, and probably all,other cases of roup. This
is shown by the following statement which was quoted |
from the original report. "In the cases reported, no |
bacteriological examinations were made, It was apparent,
however, that the factor of coccidiosis of the mucous |
membranes was, in all cases examined, sufficient to
" produce, without the assistance of bacteria, nearly all
the pathological conditions observed. Just as blackhead
so-called, is a coccidiosis of the caeca and liver of
turkeys, and as white diarrhoea is a coccidiosis of the
caeca, small intestines and duodenum of young chicks,
so the writer believes that many, and perhaps all cases
of the disease popularly called 'roup' are instances of
coccidiosis of the mucous membranes of the head region
with or without intestinal complications", '

Hauser (1909 '441) suggested a colon-like organ-
ism as a cause of diphtheria in the fowl. Boggero ,
(1911 '9') isolated a bhi-polar staining cocco-bacillus
from the blood of a fowl which died from avian diphtheria,
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This organism was reported to be pathogenic to all
laboratory animals except the guinea-pig,

In a paper on "roup", Booth (1211 'l10') has given
a full description of the disease, referring to its
infectious nature, and he hinted that outbreaks are
commonly associated with colds and after the exhibition
of birds at "shows'", but he did not define its aetiolog-
ical factor. Salmon (1913 '77') has elaborately discuss-
ed "roup or contagious catarrh", and noted the contag-
ious nature of the disease which he thought to be dis-
seminated by means of wild birds, or pigeons flying
from one poultry yard to another, He also remarked that
“the nature of the causal agent is not known, Rice (1926
'"75') expressed the same views regarding the aetiology |
of the disease,

Describing an oedematous condition of the wattles
of fowls in Australia, Seddon (1914 '83') recovered from
the fluid inside the wattles a pasteurella organism
apparently identical with that causing fowl cholera.
Reporting on a similar condition, with which conjunct-
ivitis and sinusitis were described as additional sympt-
oms, Thomas (1927 '82') reported an avirulent strain
of P, avicida which he found to be similar to that re-
corded by Seddon, ,

While investigating "roup", Jackley '47' and '43'

concluded that the condition is caused by a pasteurella
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organism which was culturally and biochemically similar
to P. avisepticus, and by means of which he was able
to reproduce the disease at will, Furthermore, he
pointed out that the organism may be present on the
mucosa of apperently normal fowls, and irritation alone
permitting access to the tissues, thus setting up the
disease, On the other hand, inoculation of filtrates
was stated to have been inocuous, Weaver and Mitchell
(1924 '96') and Weaver (1927 '95') reported similar
results by demonstrating a bi-polar staining organism
in lesions of "roup". This organism reproduced the
disease when inoculated into healthy fowls. In a com-
" parative study on P, avisepticus isolated from cases of
roup and fowl cholera, Bushnell (1924 '12') was unable
eith no notice any difference in the general charact-
ers of both strains or to explain what influences the
lowering of the invasive power of the organism or to
cause it to localise itself to the head region, In
1929 Bushnell in collaboration with Patton 'l5' noted
that vaccines prepared from this organism reduced the
death rate in the vaccinated poultry yards to one-~fifth
of that in the unvaccinated flocks,

Nekamura (1925 '61l') has encountered a bi-polar
staining organism which he was convinced was the cause

of diphtheria in the fowl, It was easily isolated from
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the local lesions in the early stages of the disease,
On the other hand, Edwin and Johnston (1927 '26') re-
corded an avirulent form of P, avicida from cases of
"avien diphtheria and roup". Filtrates obtained from
lesions in these conditions regularly reproduced the
disease; symptoms of fowl pox on the comb were record-
ed to have occurred in a single fowl., Webster, Thomas
and Hughes (1929 '105') produced experimental evidence
that P, avisepticus may be localised to the head region,
giving rise to symptoms of what they termed "roup-cold!
cases, which cases may remain carriers of fowl cholera
infections,
In contrast, Bakkar (1923 '2') cultivated from
the diphtheritic membranes of a dead fowl a bacillus
which he could not differentiate from B, diphtheriae.
He also recorded the occurrence of lesions similar to
those produced by the humen bacillus in the guinea-
pigs when they were inoculated with this organism,
Similarly, Popov (1928 '72') has isolated an organism
biologically and biochemically identical with that of
Klebs-Loeffler's bacillus from birds that showed sympt-
oms varying from simple Coryza to marked diphthereses
involving the mouth and other parts. Anti-diphtheritie
serum gave the fowls a protection against this organism,
Kaupp (1918 '51') has given an account of a chromo-

genic bacillus which he isolated from a case of "roup"j
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this organism was highly pathogenic to rabbits and
showed some pathogenic properties for the tissues of
the fowl,

Gwatkin (1923 '39') believed that the causal agent
of contagious catarrh (roup) is unknown, In trying to
define "roup", Van Es and Martin (1930 '93') said,

"Our knowledge regarding the diseases included in the
term roup is quite incomplete and hence the attempt to
define roup can be regarded more or less tentative",
They were cautious in giving a definition of the causal
agent, but seemed inclined to believe that it was bact-
erial by saying "it is quite possible that under certain
- conditions to which the fowls are exposed, a number of
bacteria normally present on the mucous membranes are
induced to assume didease-producing functions in the
same manner that common colds of folks come about',

In this connection, it will be well to mention: that
Kurse (1914 '54') and Foster (1917 '31') have demon-
strated that common colds in the man are due to a filter-
able virus,

Bushnell and Brandly (1924 '13') and later Bushnell
and Hinshaw (1929 '14') admitted that Coryza (colds) is
contagious in nature, and describe its causal agent as
unknown, Neglected cases of cold lead to "roup", the
aetiological agent of which is also unknown, but many

bacteria normally present in the nasal chambers may
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turn active. Crofton (1924 '16') appears to be the
first worker to report that fowl diphtheria is caused
by an influenzoid micro-bacillus, the pathogenicity of
which was demonstrated by its antigenic powers and was
confirmed by the reproduction of the disease in healthy
hens, He also reported that vaccines prepared from this
organism have effected a marked decrease in case mortality
and case resistance,

Discussing "roup'" Folley (1926 '30') classified
the condition into (a) nutritional roup and (b) roup
of an infectinus nature, both of which he believed to be
_ due to deficiency troubles resulting in a lowered resist-
ance on the part of the bird; nevertheless, he thought
the administration of bacterins for prophylactic and
curative purposes had a marked effect in eradicating the
disease, In the same year Verge '94' proclaimed that
contagious epithelioma, diphtheria and roup of the fowl
are due to a common cause - a filterable virus,

Stafseth (1928 '84') stated that "roup" is another
neme for "colds" and thought that it is caused by a
virus, Later, in 1931 '8l' he suggested that bactering
would be of some aid in controlling the disease, Reis
(1930 '74') working with a limited number of cases of
Coryza, reported that he was able to produce lesions of
fowl pox in experimental fowls by inoculating them sub-

cutaneously with purulent material taken from the
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conjunctival sac of a fowl suffering from the disease,
He cautiously agreed with Ward '106', Gallacher '107!
and Reinhardt '108', who believed that Infectious
Coryza in the fowl is a particular form of contagious
epithelioma. Similarly, Medveczky (1933 '60') gave an
account of his findings when examining forty-six cases
of contagious Coryza in the fowl. These findings led
this author to conclude that pure cases of Coryza were
not infective; in thirty cases, he was able to demon-
.strate the presence of the causal agent of fowl cholera
in the nasal passages, From eight other cases he re=-
produced lesions of fowl pox, while in the remaining
‘cases, no evidence of the transmittability of the dis-
ease was produced either on cultural or on experimental
inoculations, He attributed such cases to be due to
chilling, avitaminosis or any factor that lowers the
resistance of the birds.

While Beach and Freeborn (1230 '5') did not att-
tribute the cause of '"colds and roup" to any specific
infection, Beach (1931 '4') supported the view thal P,
avisepticus may be of some aetinlogical significance in
connection with the disease., Later, in 1936 Beach in
collaboration with Schalm '72' stated that Infectious
Coryza in the fowl is definitely caused by a haemophilic

organism, These authors, in agreement with Elliot and
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Lewis '27' gave the organism the name H, gallinarum
and noted that it needed for its growth requirements
both the X and the V- factors, It was also found by
these authors that the organism lost its pathogenicity
for fowls after a series of subcultivation: in such
cases, the duration of the disease was stated to have
reached to as short a period as two days, which period
could be steadily increased by frequent animal passage,
In agreement with Nelson '63' they found that the haemo-
philus—indﬁced Coryza was regularly milder than the
exudate-produced type, Inoculations with filtrate were
‘reported to have been unsuccessful in reproducing the
disease.,

While De Blieck and Van Heelsburgen (1923 '18!')
admitted that roup in the fowl and fowl-pox were due to
the same virus, De Blieck (1931 '19') differentiated
between the two conditions and in contradiction to
Schneider '8l' who did not admit the infectivity of
Coryza, De Blieck demonstrated the transmittability of
Coryza to healthy fowls by various routes and could
not define the causal agent, stating at the same time
that the condition is not caused by a filterable virus.
In continuation of this work, De Blieck in 1932 and
1935 '20' and '21!' recovered from the nasal exudate of

cases of Infectious Coryza a cocco-bacillus which he
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named B, haemoglobinophilus gallinarum (B. coryzae
gallinarum), Both the X- and the V- factors were need-
ed by the organism for ite growth., Its ability to .repro-
duce the disease was diminished after thirty or forty
passages, or even less, Filtrates from the original
exudate failed to reproduce the disease, He also re-
futed the idea that a pasteurella organism could be
the cause of the disease,

McGaughey (1932 '97') recorded an organism of the
para~influenza group in the upper respiratory tract
of fowls affected with Coryza. He encountered the
organism in various other diseases and stated that mem-
bers of the influenza group are not infrequently pres-
ent in the upper respiratory passages of healthy fowls,
He also noted that no definite opinion could be formed
of the significance of these organisms in relation to
Coryza. Dalling (1934 '17') suggested that the cause
of infectious catarrh is in keeping with a virus infect-
ion, while Heidkamp (1934 '45') was convinced that the
cause of Infectious Coryza was not yet known. In the
same year, Lewis and Mueller '55' mentioned that the
filtrate of the nasal exudate obtained from cases of
the common cold in chickens was incapable of setting
up the disease, 1In 1934, Elliot in collaboration with

Lewis '27' recorded in cases of Infectious Coryza the



pregence of a haemophilus that regularly reproduced the
disease on intra=-nasal inocculation into healthy chickens,
They named this organism H, gallinarum., Erwin and Stewart
(1935 '"109") 1solated H, gallinarum from cases of Coryza
and reported that the disease was regularly reproduced
as a result of inoculating this organism into healthy
chickens, They reported that intraperitoneal and sub-
cutaneous inoculation of the organism only rarely pro-
duced the disease in healthy chickens, This organism
was regularly isolated from the facial oedematous swell-
ings twenty-four hours zfter their appearance in the
gxperimental cages, The workers found this method to

be very convenient for diagnostic purposes of Infectious
Coryza,

On investigating an outbreak of epidemic cold in
chickens, Gibbs (1935 '34') was unable to demonstrate
the presence of any haemophilue in the infective exudate,
On the other hand, he demonstrated a fllterable virus
in the nasal exudate of infected fowls, Symptoms typ-
ical of Infectious Coryza were reproduced in susceptible
subjeects on inoculating them with the bacteria-free fil-
trate, He& has 3lso found that the Coryza virus particles
were able ta pass through acetle-collodion filters with
pores of an estimated diameter of 120 m M and were re-

tained by those pnssessing a calculated pore-slze of
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80 m M, In another article, Gibbs '35' stated that the
presence of H, gallinarum in cases of Infectious Coryza
was of secondary importance: the organism being res-
ponsible for rhinosinusitis and swollen-heads in this
condition,

Investigating Infectious Coryza in the fowl, Nel-
son published a series of articles dealing with the con-
dition from its various aspects. In 1933 '62', he stated
that bacteriological examination of the nasal exudate

obtained from artificially infected fowls revealed the
presence of a haemophilic organism which he afterwards
_referred to as H, gallinarum. This worker, however,
experienced some difficulty while trying to isolate
the organism at the beginning of his investigation;
later he succeeded in isolating the bacillus in tightly-
sealed blood-agar plates. Inoculation of healthy sub-
jects with this bacterium regularly reproduced the dis-
ease, whereas filtrates failed to infect the experimental
subjects, In some cases, the filtrate was capable of
setting up the disease after it was cultivaied in fresh
horse-blood at the base of an agar slant, In the same
year, Nelson '63' described three forms of the disease,
each of which had differences in the period of incub-
ation and the duration of symptomsj; another difference

in the aetiology of these types was subsequently suggested
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by this author. The types are:

l. Coryza of a rapid onset and short duration.
This type, states Nelson, is caused by H., gallinarum
(1936 '66!'),

2. Coryza of a slow onset and prolonged dur-
ation., In this type, the investigator states (1936 '67")
that attempts to recover the haemophilic bacillus were
unsuccessful, On the other hand, Gram-negative cocco-
bacilliform bodies were regularly seen in the incubated
filtrates obtained from such cases, which material was
capable of setting up Coryza in healthy birds. These
bodies were referred to later as the X- bacillus, They
were non-filterable and resembled the elementary bodies
of vaccinia and other virus diseases, Their growth was
constantly maintained on chick embryos or in tissue
cultures. No growth was encountered on nutrient media
enriched with blood and serum; one strain, however,
was found to show an adaptation to fluid blood in an
agar medium after many generations in tissue culture
(1939 '71'), Inoculation of the chick embryos or of
tissue cultures reproduced Coryza of slow onset and pro-
longed duration similar to that type from which these
bodies were isolated '69', Although these bodies were
successfully subcultivated on tissue cultures for 100

generations, Nelson '68' states that their growth is
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not dependent upon the presence of living cells in these
media: thus showing the bacterial nature of the cocco-
bacilliform bodies,

3« Coryza of rapid onset and prolonged dur-
ation, Both H, gallinarum and the X- bacillus were
incriminated hy Nelson (1938 '70') to collaborate in
inciting this type of the disease, Nasal exudate ob-
tained from this condition regularly showed the presence
of these two agents which depended upon each other for
their pathogenicity, In this connection, he said '"The
characteristics of type 3 Coryza were reproduced by in-
Jecting a mixture of the two agents. The behaviour of
each component was altered by the association, indicative
of a synergistic relation",

In spite of the above, Nelson seems to maintain
his earlier views '63' that type 3 is a basic form of
the disease and the other iwo are mere variants,

Quoting Nelson in respect to the classification
of Coryza in the fowl, Kessen (1936 '53') and Van Dor-
sen (1937 '92') considered that the disease exists in
two types only i.e. Coryza of slow onset and Coryza of
rapid onset, both of which do not differ aetiologically;
Haemophilus coryzae was stated to be the causal agent,

Purchase '73' on investigating an outbreak of roup

in Kenya, demonstrated the primary aetiological agent
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of the condition was a virus capablé of passing through
a Seitz bacterial filter, and through a Chamberland L2
candle, He also reported the frequent appearance in
the lesions of an organism which had the morphological
and staining properties of P. avicida, but was at the

same time less virulent to fowls,

EXPERTIMENTAL INVESTIGATION,

Live cases and dead specimens of Infectious Coryza
in the fowl were received from various parts of Scotland
and England., Material collected from dead birds did
not prove satisfactory for the purpose of this invest-
igationy samples usually take about forty-eight hours
or even more, to reach the laboratory. During this
period, the infective reagent in the carcase seemed to
undergo considerable deterioration, as a result of which
the reproduction of the typical lesions of the disease
is rendered difficult, or uncertain, One outbreak from
Shropshire, in which the infected birds regularly ex-
hibited lesions characteristic of an acute form of the
disease, was brought to the writer's notice, Nasal
exudate was collected from the heads of freshly-destroy-
éd birds in which the clinical symptoms and post-mortem

findings were identical to those described in earlier



chapters of this work,

To demonstrate the transmittability of the condition,
the nasal exudate was suspended in normal saline solut-
ion and the suspension was instilled into the nose of
each of two healthy chickens of ten weeks, To ensure
the passage of the infective material into the nasal
chambers, a few drops of the suspension were also instil-
led into the palatine clefts of these birds. The method
of intranasal inoculation was as follows:-

The experimental subject was controlled by means of
the left hand of an assistant, who with his right hand
_kept the head of the bird in position, putting his right
thumb at the back of the head to prevent unnecessary
movements, After pipetting off the suspension with a
pasteur pipette, it was instilled drop by drop into the
nares at intervals sufficient to allow the material to
pass through the nasal chambers without interfering
with respiration. This technique of intra-nasal inoc-
ulation has been adopted by the writer throughout his
work, as it was found to be convenient for both the
operator and the hird,

The above subjects developed symptoms similar to
those observed in the natural cases from which the or-
iginal material for this work was collected. The tem-
perature remained normal in these birds throughout the
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To eliminate any doubt as to the probability that
this condition may not be an independent disease, but
a manifestation of fowl pox (as suggested by Reis '47!'
and Medveeczky '60') the writer collected the nasal dis-
charge from the artificially infected fowls and tested
this in the following manners:

(a) part of the discharge was applied to the
scarified combs of two healthy cockerels.

(b) similarly, the material was applied to the
scarified area at the base of the tongue of each of
two healthy chickens and
_ (¢) on the feather follicles of one leg of each
of two healthy birds after the feathers of the legs
had been plucked off; the other leg in each case was
kept as a control.

No lesions were observed in any of these cases
after a period of observation of one month., Further,
inoculation of fowl pox virus in these subjects produced
pox lesions in these subjects, thus proving that the
condition had no comnection with fowl pox. The results
of these tests are summarised in Table 2,

Tt should be pointed out that all the fowls used
for experimental purposes in this work were of the
Brown Leghorn breed, and were kindly supplied by the

Poultry Department of the Institute of Animal Genetics,
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King's Buildings, University of Edinburgh, where all
These birds were hatched and reared under a strict
quarantine system, and where no disease has been report-
ed for many years. Save for the first forty birds
supplied, all others were between the ages of six and
ten weeks, The subjects were put under observation for
a few days before they were used for experimental purp-

0SES.

TABLE 2.

on the scarified 2483) Negative
Original --2684 -- combs 2448) 4
material 2784

on the scarified 2475) Negative

buceal micosa 2453) I

on the bare sur- 2487) Negative

face of the leg 2486) B
Note: ©Subsequent innculation of these birds with fowl-

pox virus proved positive, thus showing their

susceptibility to this disease,

MODES OF INFECTION.

All workers on Infectious Coryza in the fowl have
unanimously agreed that this disease could be transmittgd
ffom infected birds to healthy ones by intra-nasal inoc~
ulation and by contact, Nelson '64' has also reported
that he was successful in transmitting the condition to

healthy birds by ingestion and through other extra-nasal
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routes e,g., intra-orbitally, intra-tracheally and
intra-auditory. The disease was not transmitted on
intra-cloacal inoculation, Purchase '73' has transmitted
the disease by direct contact and ingestion. Schalm and
Beach '76' noted that the causal agent of Coryza in the
fowl was air-borne to at least a short distance; there-
foré¢the transmission of the disease by indirect contact
was accomplished but did not take place readily,

During the course of his investigations, extending
over two years, the writer has transmitted the disease
by intranasal inoculating of the virulent exudate into
susceptible chickens, To confirm the results reported
by the different authors regarding the transmittability
of the disease, the following experiments were carried
out,

Extranasal Inoculations,

The author was able to reproduce Coryza in sus-
ceptible subjects by direct contact, ingestion, intra-
tracheally, intra-conjunctivally and intra-auditory.
Subcutaneous inoculation of the virulent exudate gave
varying results,

1. Contact.

Fourteen healthy chickens, in varying sized groups,

were pﬁt in contact with a number of infected fowls.

All developed the disease with its characteristic
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lesions after varying periods of incubation. One
subject (3565), however, developed the disease
after being exposed to infection for forty days,
due to the fact that this particular bird was of
adult age, and therefore it underwent a mild course
of the disease, The condition in the chickens
started with frequent sneezing and nasal discharge
which was accompanied by conjunctivitis, Contrary
to intra-nasal inoculation, sinusitis in such cases
developed only after the disease had involved the
conjunctival sac, The average period of incubatioh
of the disease produced by direct contact was ten

and a half days, as shown in Table 3,

TABLE 3.
No.of Incubation Remarks.
Bird- Period (Days)
3565 40 The disease ran a mild course,
156 26 The disease was acute, subject
died after 15 days.
1501 L7, Destroyed 3 days after appearance
of symptoms,
2500 15 Destroyed., Course usual.
3077 3 Sinusitis lasted for a few days.
590 5} Course usual,
742 5 Post-mortem findings restricted

to the presence of petechiae on
the laryngeal mucosa.

Continued on Page 48,
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TABLE 3 (contd,)

No.of Incubation Remarks.,

Bird  Period (Days)

162 8 Both sides of the face were ser-
iously involved,

144 5 Rattling breathing., On post-mortem
catarrhal inflammation of trachea
was observed,

745 o Course and post-mortem appearances
were usual,

554 4 Ditto.

773 On post-mortem, petechise of the
laryngeal mucosa and the presence
of clear fluid in the pericardial
sac were observed,

776 4 Course and post-mortem appearances

; were as usual,

782 4 Ditto,

2o Ingestion,

Nine healthy chickens were kept individually
in separate cages, in order to obtain an accurate
reading of the results and to aveoid any contact
between these birds., Virulent nasal exudate was
mixed with their food, and as shown in Table 4,
these subjects developed the disease after a per-
iod of incubation ranging between three and six |
days; the average being five days. In addition to

the usual symptoms of the disease, four birds out
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of these developed submaxillary oedema with complications
in the wattles, but these swellings subsided after a few
days. Post-mortem findings were similar to those en-
countered in cases infected by the nasal route., In a
single case (2270) catarrhal inflammation of the trachea

was observed,

TABLE 4.

No.of Incubation Remarks,

Bird: Period (Days)

1667 6 Post-mortem showed petechiae on the
laryngeal mucosa and heart muscle,

1974 7 Submaxillary oedema with wattle
complications,

1282 6 Ditto.

2270 4 Catarrhal inflammation of the

trachea was observed on post-mortem.

2336 5 Submaxillary oedema involving the
wattles, Yellow inspissated mass
present in this region.

2368 A Course and post-mortem appearances
as usual.,

2339 4 Unilateral sinusitis and ophthal-
mia.

3782 3 Oedema followed by the formation

of a yellow inspissated mass in
the submaxillary tissues

3734 3 Petechiae of the laryngeal mucnsa
and heart muscle along with yellow
fluid in the pericardial sac.



50,

3. Intra-tracheal Inoculation,

Four healthy chickens were used for this purpose.
The feathers in the front of the neck were plucked
out, to the extent that the upper part of the
tracheal region was exposed, The virulent material
employed in this experiment was collected from the
trachea and nasal exudate of newly destroyed birds,
The whole bulk was suspended in normal saline sol-
ution, and injected by means of a hypodermic syr-
inge with a sharp, short, stout needle, 5 ml
amounts were slowly pushed into the trachea of
each bird., During the period of observation, the
birds were daily examined, and the operator's hands
were disinfected after inspecting each bird,
Rattling breathing was heard in three of the sub-
jects before the appearance of the nasal symptoms.
One bird (2465) developed submaxillary oedema in
addition to this. Catarrhal inflammation of the
tracheal mucosa was seen on post-mortem examin-
ation of birds 2463, 2465 and 2466, when these
birds were destroyed twenty-five days after the
appearance of symptoms, IPetechiae of the larynx
were also observed. The abdominal air-sacs in all
cases were found to contain yellow inspissated

masses, Negative results were obtained on cultural
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examination of this substance. The lungs were normal,

The results of this experiment are summarised in Table &,

TABLE 5.
No.of Tracheal Nasal Involvement of the
Bird  Symptoms Discharge Trachea on post-mortem,
2463 3rd day 5th day Yes
2465 3rd day ©6th day Yes
2466  4th day 6th day Yes
2485 « m=—- 7th day Slight congestion only.

The average period of incubation was 6 days.

4, Intra-conjunctival Inoculation.

Fresh nasal exudate was suspended in normal
saline solution and pipetted off with a pasteur-
pipette, This was instilled into the conjunctival
sac of each of nine healthy chickens, The lower
eyelid of each chicken was pulled out in such a
manner as to form a gap between the eyeball and the
eyelid, A few drops of the virulent suspension
were instilled into the gap thus formed, and after-
wards the eyelids were closed and the inoculated
eye was gently rubbed to allow distribution of the
inoculum, This being done, the birds were put into

separate cages to be examined daily. The disease
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started with nasal symptoms at first; the course
being similar to that produced by intra-nasal in-
fection. Post-mortem appearances showed involvement
of the larynx. Congestion of the mucous membrane

of the upper part of the trachea was also observed
in three cases (3184, 3376 and 2359), As shown in
Table 6 below, the incubation period varied between

three and five days, on an average of three and a

half days,
TABLE 6.

No.,of Incubation Remarks.

Bird . Period (Days)

3236 ¢ SR Sinusitis was observed on the 6th
day.,

3184 3 Bilateral involvement of the facial
sinuses and eyes were observed on
the 7th day. Congestion of the
tracheal mucosa was observed on
post-mortem,

2333 3 Post-mortem examination showed deep
congestion of the laryngeal mucous
membrane .,

3376 4 Petechiae of the laryngeal mucosa
and congestion of the tracheal
lining was noted on post-mortem,

2351 3 Tnilateral sinusitis and conjunct-
ivitis,

2344 o Petechiae of the laryngeal mucosa

and the heart muscle along with the
presence of clear fluid in the
pericardial sac were noticed.

Continued on Page 53,
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TABLE 6 (contd,)

No.of Incubation Remarks

Bird: Period (Days)

2369 5 Congestion of the mucous membranes
of the larynx and trachea,

2380 3 Course and post-mortem lesions
as usual.

5. Intra-auditory Inoculation.

After suspending the virulent nasal exudate
in normal saline solution, a few drops of this sus-~
pension were instilled into the extermal auditory
meatus of each of nine birds., The feathers cover-
ing the ears in these fowls were clipped off, thus
exposing the external ear in order to facilitate
the instillation of the inoculum into its inside,
After the suspension was inoculated, the subject's
head was kept still on the opposite side for a
while with a view of allowing the inoculum to find
its way through the ear channel, Three of the
birds (3226, 3227 and 3204) showed a mild form of
the disease which was manifested only by the pres-
ence of nasal symptoms, the duration of the disease
in these cases lasting for less than a month,
Immunity tests showed that these subjects were not
immune for re-infection, In this case, however,
the duration of the disease was shorter i.e, under

twenty days, Although the duration of the disease

L3
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in the remaining six birds lasted for a longer
period, the course was similarly mild, One bird
(3201) in this lot was successfully re-infected
later by subcutaneous inoculation, when the course
of the disease on this occasion was of a short
duration,

The period of incubation exhibited by the
subjects in this experiment ranged between four
and eleven days, the average being 6+25 days.

This is summarised in Table 7,

TABLE 7.

No.of Incubation Remarks .

Bird Period (days)

3226 6 A mild course of 25 days. Was
re-infected.,

3227 6 Mild course of 20 days. Was re-
infected.

3204 6 A mild course of 27 days, Was

_ re-infected,

3157 7 Course and post-mortem findings
as usual,

3168 5 Ditto.

3146 7, Destroyed 17 days after the appear-

ance of symptoms,

3201 11 Course lasted 65 days. Re-infected
by subcutaneous inoculation.

3303 4 Congestion of the mucous membrane
of the larynx and trachea.

3393 4 Temporary unilateral sinusitis,
Yellow inspissated plugs found
in the abdominal air-sacs,
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Subcutaneous Inoculation,

Lewis and Mueller '55' concluded that sub-
cutaneous and intra-muscular inoculation of vir-
ulent Coryza material did not produce the disease,
Nelson '65' was able to reproduce symptoms in some
cases on subcutaneous inoculation of the virulent
material, Purchase '73' found that virulent roup
material was fatal to healthy chickens on subcutan-
eous inoculation.

For the purpose of this experiment, twenty-
three chickens of varying ages were inoculated sub-
cutaneously with virulent nasal exudate at the rate
of 1 ml per bird, in the pectoral region. Dullness
was found to ensue soon after inoculation; listless-
ness and inappetancy resulting in rapid emaciation.
six fowls (3425, 3227, 3339, 3138, 2813 and 3047)
of the twenty-three inoculated died as a result of
general septicaemia at intervals ranging between
two and twenty-two days. Death was preceded by
unconsciousness and post-mortem examination revealed
the presence of a yellow inspissated inflammatory
exudate, and necrosis of the muscles at the seat
of inoculation, Subcutaneous oedema and congestion
extended ton some distance around the necrosed area,

Cultures prepared from these lesions showed the
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3425

3369
3372
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presence of occasional Gram-positive coceci and
coliform bacilli, The heart-blood was microscop-
ically and culturally sterile.,., Particular search
for the presence of P, avicida reported by Purchase
'73' to have been regularly found in the heart-
blood, proved negative. Symptoms of Coryza were
observed in one »f these birds (3372) before death.
Five survivors (3215, 3406, 3711, 28092 and 3201)
also exhibited symptoms typical of the disease,
Altogether, six birds out of the twenty-three tested,
developed Coryza, The remainder gradually regained
their normal condition before they were destroyed,
In these cases, post-mortem examinations revealed
thickening at the seat of inoculation, and necrosis
was rarely observed. The inspissated inflammatory
exudate, if present, was encapsulated with a thick,
fibrous capsule, But for these lesions, the birds

were otherwise healthy.

TABLE 8,
Symptoms, Remarks.,
Dullness Died after 5 days with no nasal
lesions,.
Dullness . Recovered, No nasal complications.
Nasal lesions Died after & days.
on 3rd day

Continued on Page 57,
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TABLE 8 (contd.)

No.of Symptoms, Remarks.

Bird:

3232  Dullness Died after 5 days. No symptoms
of Coryza.

3215 Nasal symptoms Coryza lasted for 12 days.

on 4th day, Recovered,

3138 Very dull Died after 22 days. No nasal
complications.

3412 Dull, Destroyed after 36 days. No
nasal complications.

2431  Unthriftiness Ditto.

3413 Dullness Ditto.

3647 Unthriftiness Ditto,

3699 Ditto. Ditto.

3639 Ditto. Ditto.

3668 Nasal symptoms Destroyed.
on 16th day.

3433 Depression, Destroyed after 25 days. No
nesal complications,
3442 Ditto. Dittoe
3406 Nasal discharge  Destroyed.
on 8th day.
3711 Symptoms of Destroyed.
Coryza on 8th
day.

3184  Unthriftiness. Destroyed after 25 days. No
nasal symptoms.,

3087 Ditto. Ditto.
Continued on Page 58,
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TABRLE 8 (contd,)

No.of Symptoms, Remarks,

Bird

28092 Nasal symptoms The subject survived a previous
on 5th day, infection of the disease. No

immunity.

2813 Very dull, Died after 2 days,

3201 Nasal discharge Already survived a previous
on 9th day, infection. No immunity,

3047 Very dull, Died after © days.

PATHOGENICITY OF THE DISEASE.

Workers on Infectious Coryza in America agreed that
chickens up to four months old are the usual victims of
the disease., In Europe, although De Blieck did not give
any indication as to the age limits, it seems that he
has been dealing with a young stock as shown by his
illustrations. Doyle and Minett (1927 '24') related
their experience of a single outbreak of roup and stated
that subjects affected with the disease were usually
two months o0ld. Purchase '73! has reported his observ-
ations that chicks four to six weeks old were most
susceptible to roup.

In the disease under consideration, the writer has
found that chickens up to three months old are susceptible,

adult ones being comparatively resistant, This is shown
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by the fact that in the early part of this work, the
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author has experienced some difficulty in producing th
disease In adult fowls; the disease was found to under-
go & considerable reduction in its virulence, produecing
lesions in these subjects of a benign and temporary
nature. The virulence of the disease was then enhanced
by passage through six to ten weeks old chickens. These
subjects served an excellent reservoir for the disease,
Turkeys, as shown in Table 1, are as susceptible to the
malady as the fowl. Ducks and pigeons had, on the other
hand, a natural resistance,

Intra-nasal inoculation of virulent exudate did
not seem to affect laboratory animals: 1 ml of a saline
suspension of the exudate was instilled into the nost-
rils of each of two rabbits and two guinea-pigs. A few
drops of the same suspension were also instilled intra=-
nasally into two white mice, No symptoms suggestive of

the disease were exhibited by these subjects,

DISTRIBUTION OF THE CAUSAL AGENT
IN_THE BODY OF THE

FOWL .
Purchase '73' tabulated his experimental findings
with regard to the distribution of the causal agent of

roup in the internal organs of the infected chicks.
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The regiilts indieated the presence of the virup of roup
Lo a amall extent in the bLleod, brain and Liver, Bxper-
imentes with the lunge gave negative results,

The writer's experience in this respect varied
from the findings of Purchase, The internal srgans of
chickens artificially infected with the disease under
investigation did not seem to contzin the causal agent,
As the nasal chambers are the predilectinn seat of the
disease, it is consequently a fact that the exudate in
the nose and mouth is infective. Similarly, any dis-
charge from the eye, when this organ is involved, is
also infective, The infectivity of the tracheal exudate,
when present, was demonstrated by intra-nasally inocul-
ating this substance into two healthy chickens, when
these subjects exhibited symptoms of Coryza afier am
incubation period of four and six days. On the other
'hand, intra-nasal inoculation of an emulsion prepared
with the yellow inspissated masse& which were obserwved
in the air-gace of infected subjects, did mot produce
the disease in aix healthy chickens, These birds resd-
11y eentracted Coryza when they were later exposed io
infeatian, 8imilarly, the pericardial fluid was Impe-
usug te twe healthy birds on intra-nsszl inoculatiom.
Negative vesulta obtained on intra-nazszl inoculzfiiom

experiments with emulsions of the variocus imtermsl
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organs, indicated the absence of the causal agent of

the disease from the blood, bone-marrow, spleen, liver,

lung and brain,

No immunity against the disease was

exhibited by these subjects when they were later inoc-

ulated with virulent exudate,

The agents employed for the purpose of this exper-

iment were obtained from fowls with severe symptoms of

the disease. Table 9 summarises the results of this

experiment,

Material
TInoculated,

Tracheal
exudate

Emulsion
of plugs
in air-sacs

Pericardial
Fluid,

Emulsion of
spleen,liver
and bone-
marrow.

Emulsion of
lungs and
brain,

TABLE 9,

Noe,of

Rird

2744

2102

220
154
162
144

"

2796

2807

2559
2661

2230
2377

1992
1970

Symptoms Remarks.,
of the
Disease.

4th day
6th day

Reacted to infection
with virulent exudate.

| i L] B B R

Di't‘bo °

= Ditto.

- Ditto.



62,

Viability of the Causal Agent,

Little reference has been made by workers to the
viability of the causal agent of Coryza, but it has been
generally agreed that the virulent nasal exudate retain-
ed its infectivity for about seven days in the ice-chest.
Schalm and Beach '79' stated that cages contaminated with
virulent exudate ceased to be infective to healthy chick-
ens in twenty-four hours after the infected fowls have
been removed,

The writer's observation on experiments with vir-
‘ulent exudate kept at ice-box temperature showed that |
the material could retain its pathogenicity to fowls
fof as long as seventeen days: Only one subject out
of two inoculated with this material was observed to show
symptoms of the disease twenty-three days after inoculation;
the other bird did not react. Two healthy chickens were
inoculated with virulent exudate after it had been pre-
served for thirteen days in 50 per cent glycerin, and
'kept at ice-box temperature. Symptoms of Coryza were
exhibited by one chicken twelve days after inoculation,
'whereas in the other bird the incubation period was nine-
teen days, after which period the subject showed a benign
form of the disease accompanied by rapid emaciation. On
destruction, the larynx of this subject was deeply con-
gested, and in addition the abdominal and thoracic air-
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sacs were found to be packed with yellow inspissated
masses.,

Al room temperature, the virulent material was not
viable after ten hours, Virulent exudate was sprinkled
in an already-contaminated cage, and this was left un-
occupied for ten hours, At the termination of this per-
iod, two healthy chicks were put inside this cage. Sym=-
ptoms of Coryza appeared in these birds after twelve and
fourteen days respectively., No positive results were
obtained when healthy chickens were put into contam-
inated cages that were left unoccupied for forty-eight,
twenty-four and eighteen hours, At the same time, no
symptoms of the disease were produced after the inocul-
ation of virulent exudate that had been left for fifty-
two hours at room temperature,

Heating the virulent exudate at 60°C., for 30, 15
and 10 minutes rendered this material harmless to sus-
ceptible birds, whereas heating at the same temperature
for 5 minutes did not seem to influence its virulence;
two healthy chickens developed Coryza after being inoc-
ulated for three or four days with this material, In-
cubation of the virulent exudate for 10 hours at 37°C,
destroyed its pathogenicity to chickens; incubation gt
the same temperature for 5 hours did not affect the path-

ogenicity of the exudate, and on inoculation into two
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chickens, these subjects developed symptoms of Coryza
after two and three days.

The infective exudate seemed to retain its patho-
genicity for chickens after separate exposures to the
action of 5% solution of carbolic acid and 1/2000 sol=-
ution of patassium permanganate for 2 hours. The in-
cubation period on this instance varied between three
and four days,.

Non-reactors to the above experiments were found
to maintain their susceptibility to the disease when
they were exposed to infection by contact or on intra-
nasal inoculation, This fact indicates that no immun-
ity was conferred on the birds as a result of inoculat-

ing them with the treated exudate.

BACTERTOLOGICAL INVESTIGATIONS.

Nelson '62' and '63', Lewis and Mueller '55' and
others claimed that smears prepared from the nasal ex-
udate of fowls infected with Coryza were found to const-
antly show on microscopical examination, the presence of
Gram-negative cocco-bacilli, which were subsequently
defined as a haemophilic organism.

Tn the disease under investigation, the writer was rare-

ly able to detect cocco-bacilli in smear preparations.
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In the first few days of the disease, microscopical
examination regularly revealed the presence of Gram-
negative rods suggestive of a coliform. Diphtheroids,
Gram-positive cocci and yeast were also met with. In
chronic cases, however, the inflamed nasal mucosa makes
a suitable medium for the various saprophytes and other
bacteria to adapt themselves to a state of existencé
in the nasal chambers, thus the bacterial flora of the
nose is increased in the advanced stages of the disease,
While Crofton 'l6' regularly isolated a haemophil~
ic organism from cases of "avian diphtheria", Purchase
1731 did not report the isolation of such an organismj;
instead he reported a bi-polar staining organism to be
alﬁays present in the nasal exudate and mouth lesions,
On the other hénd, unsuccessful attempts were made by
Marcato (1936 '59') to isolate a haemophilic organism
from a particular outbrezk of Coryza in fowls. Beach
and Schalm '7' and Delaplane and collaborators '22'
advised for the suceessful isolation of H. gallinarum
from the exudate, the incubation of the inoculated
blood-agar plates under a partial atmosphere of 10%
carbon dioxide., Nelson '63' stated that he succeeded
in isolating the haemophilic organism from tightly-
sealed plates which he designed for the purpose, where-
as De Blieck '21!' found that agar containing 25% de~

fibrinated blood, and heated at 70°C. served as an
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philus gallinarum from the nasal exudate, Using Fildes
agar and blond-agar, McGaughey '97' was able to demonstr-
ate a para-influenzoid organism in the trachea and throat
region of fowls,

With the above facts in mind, the writer made it
his aim to make a thorough search for the haemophilus in
the cultures prepared from the nasal and other exudates
taken from sixty cases examined at different stages of
the disease, "Chocolate-agar", Fildes agar and Serum-
agar plates were used for the purpose of this work, All
these media were prepared according to Mackie and McCart-
ney '563"',

In order to test the value of the various methods
suggested for the isoclation of the haemophilic bacteria,
several plates were inoculated in each case, A loopful
of the exudate was inoculated into the media in success-
ive strokes, and the plates were incubated at 37°C. forn
24 - 48 hours; the edges of one '"chocolate-agar" plate
were tightly sealed with plasticine, the other being in-
cubated under a pressure of 10% carbon dioxide, while
the last one was incubated aerobically., When cultures
were made from cases on the first or second day of the
onset of the disease, they were found to exhibit differ-

ences in growth under the various conditions mentioned,
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Plates incubated aerobically did not show, however, any
haemophilus colonies, except on two occasions; other
colonies were those of diphtheroids, coli and Gram-positive
micrococei and Staphylococci. On the other hand, colon-
ies similar to those of the influenza group in their
growth characters were encountered in the plates ' that
were sealed or those that were incubated in carbon diox-
ide, Out of the sixty cases examined, twelve specimens
yielded colonies suggestive of the influenza growth after
micro-aerophilic incubation, Two aerobically incubated
plates, however, showed the presence of similar colonies.
On Fildes agar, these colonies with the exception of
three strains, appeared like flat, circular discs with
sharp and round edges, The diameter varied in the in-
dividual colonies; usually about 1 mm. after 24 hours
incubation, although bigger dimensions were seen when
the plates were incubated for more than 24 hours. The
colonies were colourless and translucent, with fine
granulations in the centre.-Generally, as described by
Scott and MeCartney '82', the consistency of these
colonies resembled thin oil paint and was neither sticky
nor watery, and they CGuid be easily emulsified on the
slide. Three of these strains exhibited some difference

in their growth characters; being comparatively opaque,
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moist and of a ereamy colour with a tenacious consist-
ency. They did not emulsify easily; forming small gran-
ular masses on the smears, !Microscopical preparations
from all the varieties of colonies showed Gram-negative
cocco-bacilli singly distributed. Slender, long fil-
aments were also met with, especially in old cultures
(Fig.1l0). A tendency for deeper staining at either end
was sometimes observed. Colonies with such a description
were picked off to be tested for their growth capacity
on various media., A colony was emulsified in 10 c.cC.
of sterile saline solution and a drop of this suspension
was inoculated into plain agar and serum-agar slants,
using a tube of Fildes agar as a control, After a per-
iod of incubation of 24 = 48 hours, these media were
examined; the negative results obtained on serum-agar
and plain agar were sufficient to indicate that the
organism under consideration belongs to the influenza
group, and thus was submitted for further tests as
follows:
(a) Satellitism,

A colony of each of the strains under test was
emulsified in 10 c.c. of sterile normal saline solution,
and in this suspension a Stephylococcus colony was also

emulsified, One drop of this mixture was inoculated
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on a blood agar plate with a view to demonstrate the
phenomenon of the satellisation; the growth of giant
colonies of the haemophilus bacteria around colonies of
cocci, which is a characteristic of certain species of
the haemophilus organism, This was exhibited by all the
strains tested. It was found also that none of them
produced haemolysis in blood agar media,

(b) Growth Requirements,

The need for the accessory growth factors requir-
ed by the organism under consideration was determined |
according to the method of Fildes (1923 '29') which
showed thal a2ll the strains were alike in their depend-
ence upon the accessory substance for their growth; all
required the V- factor only as was observed by their
ability to grow in the absence of the X- factor. A
small amount of growth from Fildes agar was picked off
at the end of a platinum needle in such a way as to avoid
any accessary substance to be carried along with the
inoculum, This inoculum was then emulsified in 10 c.c,.
of sterile normal saline solution, and a loopful of the
suspension was inoculated into each of the following
four peptone-water media which were enriched as follows:
to two of these tubes 1 c.c, of a 1% solution of

haematin (R.D.H.) was added. To one of the tubes
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containing haematin and to another containing peptone
water only, 1 c.c. of yeast extract was added, This ex-
tract was prepared according to the method of Thjotta
and Avery (1921 '89') and was filtered through a Berke-
feld N candle, as suggested by Fildes '29'. After in-
cubation for 24 - 48 hours, subcultures from each tube
were made on"chocolate—agar"slopes; growth on subcult-
ure proved the multiplication of the organism in the
test media. All strains tested grew well in the media
containing the yeast extract and in those containing both
haematin and yeast extract. No growth was encountered
in the ordinary peptone~water media nor in those con-
taining haematin alone., This clearly indicated that the
organisms under test needed the V- factor only for their
growth, These tests were repeated twice over a period
of six months with no variation in the results, After
a long course of subcultivation on Fildes agar, the
organisms were observed to grow less profusely; the
addition of yeast extract to the medium helped to restore
the condition of the growth to its original. Addition
of yeast extract to plain agar made this medium also
suitable for the growth of the organisms under test.

(¢) Biochemical Reactions.

Sugar fermentation tests of the haemophilus group



Tikiy

when carried out in peptone-water media were reported

to give varying results due to the fact that this group
has the property of forming acid in solutions contain-
ing protein, which acidity may be in some cases as great
as that produced in the same solutions after the carbo-
hydrates were added.

Yeast extract was added to ordinary carbo-hydrate
media prepared with peptone-water; at the same time
control tubes of yeast extract and peptone-water were
also kept., The indicator used was *25% of a 1% solution
of Neutral Red. In this test, one strain (A) was found
after incubation for 10 days to produce acid from Maltose,
Mannite and Inosite, No acidity was observed to occur
in Saccharose, Laevulose, Lactose, Glucose, Dextrose,
Galactose, Dulcite and Dextrin, Another strain (B)
fermented Glucose and Raffinose only, while a third
strain (C) fermented Raffinose, Lactose, Glucose and
Galactose., The remainer of the strains, however, did
not produce any change in the test sugar-media. No growth
was encountered when the organisms were inoculated into
Uschkinsky's protein-free medium and physiological saline
solution, after these were enriched with Fildes peptic
Idigest.

No indole was produced by any of the strains. This
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test was carried out by adding Fhrlich's Rnsindol re-
agent to cultures after 24 - 48 hours and 10 days.
These negative results were confirmed by the absence
of the pink colouration on strips of filter paper which
had been soaked in a saturated solution of oxalic acid
and which were suspended above the cultures, Nitrates
were reduced to nitrites by all the strains after in-
cubation for two or three days. Only three strains pro-
duced a slight acidity in Litmus milk.

(d) General Characters,

The organisms under consideration were Gram-negative
non acid-fast, and non-motile cocco-bacilli. For the
purpose of their primary isolation, these bacteria pre-
ferred a micro-aerophilic atmosphere which was not ess-
entially required for their.propagation on subculture.
Mutation and degeneration forms were sometimes observed
in old cultures, Cultures remained viable for as long
as 10 days at room temperature. No growth was obtained
on subcultivation of cultures after these were heated
at 60°C for 5 minutes, In fluid media, growth was of
a thin, uniform turbidity after 24 hours, later sediment-
ation at the bottom of the tube being observed,

(e) Pathogenicity.

As far as the writer's knowledge goes, no experiments
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were carried out on laboratory animals to determine

the pathogenicity of the haemophilic organisms reported
in connection with Coryza in the fowl. McGaughey '97!
however, has recorded that certain strains of the para-
influenza organisms isolated by him were pathogenic

to white mice: the invasive power varied in the indiv-
idual strains,

De Blieck '21' and the American workers on Coryza
stated that the power of invasion of B. haemoglobinoph-
ilus gallinarum and H, gallinarum (both of which accord-
ing to Nelson are clasely similar to, or identical to
each other) is restricted to the upper respiratory pass-
ages of the fowl, even if the cultures were administered
subcutaneously or intra-peritoneally '30' and 186t'e In
some cases, H. coryzae was reported to have been recovered
from lung lesions in cases of Coryza (Van Dorsen 1227
1921), This worker also claimed to have isolated the
organism from the spleen of a chronic case that died of
Coryza of "rapid onset" and this led him to suggest that
ICoryza in the fowl is a generalised condition. Gibbs
1361 suggested that the haemophilic organisms associated
with Coryza in the fowl may be responsible for the oed-
ematous and other facial complications in these birds.

The pathogenicity of eight strains of the haemophilus
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organism isnlated by the writer were tested as follows:

1, Strains A, B, C, D, E, F, G and H were grown on
"chocolate~agar" slopes for 24 hours, the growth
from a slope of each was emulsified in 5 c.,c. of
normal saline solution, and was inoculated intra-
peritoneally into two white mice at the rate of
«25 c,c., each, The mice inoculated with strain E
died after 7 days, these inoculated with G died after
12 deys, while those inoculated with the remainder
died after 24 hours. Post-mortem examination re-
vealed the presence of a small amount of clear fluid
in the chest cavity of some of the mice. The érgan-
ism was recovered from the trachea, lungs, heart-
blood, liver and the enlarged spleen and lymph glands,
and from the kidneys of all the mice excepting those
inoculated with strains E and G.

2. Suspensions of the above-mentioned strains were mixed
together and inoculated: (a) intra-peritonezlly into
4 guinea-pigs at the rate of *5 c,c., per animal,
(b) two guinea-pigs were inoculated subcutaneously
with *5 c.c., each, (¢) two rabbits were inoculated
intra-peritoneally with a dose of 1 c.c, each and
(d) two rabbits were inoculated intravenously at

the rate of 1 c.c, per animal,
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These subjects remained healthy for a period of
eight weeks,

*S c.c, of a mixed suspension of these strains
was inoculated intra-peritoneally into 4 pigeons.
The subjects remained healthy for a period of ob-
servation of over 6 weeks,

Saline suspensions of the above mentioned strains
were each inoculated into 2 fowls (about 12 weeks
old) at the rate of 1 c.c. each, subcutaneously
and intravenously, All these fowls were observed

to be depressed for a few days after inoculation,

. but later they regained their healthy appearance,

One chicken, however, inoculated intravenously
with strain F, died after 10 days, when on post=-
mortem examination no external or internal lesions
were observed, Cultures prepared from the differ-
ent internal organs of this bird did not show the
presence of any haemophilic organisms,

Saline suspension of the individual strains of the
haemophilic bacteria as well as a mixture of them
were intra-nasally inoculated into healthy chickens
in order to test their reaction to such inoculat-
ion, out of 23 chickens inoculated intraﬂnasally,i

21 remained normal during a period of observation
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of 5 weeks, The other 2, however, exhibited symptems

of emaciation, On post-mortem examination, the in-

ternal organs of these birds wére found normal and
cultural examination did not reveal the presence

of any haemophilic organism,

Cultural examination of the tracheal exudate and
suspensions of swabs from the throats of diseased birds
showed the presence of the haemophilic organisms in these
lesions. Cultures prepared from the pericardial fluid
and from the yellow, solid masses found in the air-sacs
in cases of Coryza were bacteriolngically sterile,

As previously stated, the organisms of the pasteur-
ella group were once incriminated as the inciting agents
of "roup" in the fowl. Purchase '73' found that inoc-
‘ulation of susceptible animals viz, rabbits, pigeons,
and fowls with exudate obtained from lesions of this
disease, made easy the primary isolation of a pasteur-
ella organism recorded by himj; he found that subjects
thus inoculated generally die between one and three days
and the heart-blood of such subjects regularly yielded
a pure culture of a bi-polar staining organism.

The suthor's experience in this respect is that a
‘bi-polar staining organism was but on rare occasions

(two instances) recovered by direct inoculation of serum
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agar plates with the exudate., Attempts to recover the

organism by animal inoculation were seldom successful

due to the fact that the virulent exudate was found to
be harmless to small animals and birds, Exudate obtained
from the nose, eyes and infra-orbital sinuses of ser-
iocusly affected chickens was innculated as follows:

(a) 2 c.c, of the virulent exudate were inoculated
subcutaneously into each of two rabbits and ftwo
guinea-pigs., No reaction on the part of these
subjects was exhibited for as long as 4 - € weeks,
when they were destroyed and cultures from the
heart-blood and internal organs did not show zny
bacterial growth,

(b) *5 c.c. and 25 c.c, of virulent exudate were
each inoculated subcutaneously into 2 pigeon. The
subjects did not show zny reaction to this inoc-
ulation when they were destroyed after © weeks,
Cultures made from the heart znd internzl organs
of these birds were bacterislogiczlly sterile.

(c) 5 c.c, and *25 c.c, of exudate, each of which
was innculated intras-muscularly into the peetoral
region of 2z pigeon, gave different results, One
pigeon died the following day with lesione of sep~-

ticaemia i.e. subcutaneous congestion on post-mortem
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examination, No growth was obtained from cultures
prepared from the heart-blood and internal organs

of this pigeon. The other subject was in no way
affected by this inoculation,

2 Co.Ce of the virulent exudate were inoculated intra-
peritoneally into a rabbit. This subject died after
2 days, and on post-mortem examination purulent
peritonitis and subcutaneous congestion were observed.
Smears prepared from the peritoneal exudate were
found to show ocecasional Gram-negative bi-polar
staining rods., Serum agar plates inoculated with

the heart blood of this rabbit showed several col-
onies of a pasteurella organism, A second rabbit,
inoculated with 1 c.c. of heart-blood from the

first subject, did not react over a period of &

weeks,

General Description of the

Ri-polar Staining

Organism,

The organism is a Grem-negative, non acid-fast

and non-motile ovoid rod with rounded ends. The bi-polar

staining character was distinctly seen when the organ-

ism was freshly isolated,

On subcultivation on
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artificial media this character was not observed after
some time. The bacillus did not grow on the MeConkey
medium, On plain agar, the colonies appeared trans-
' lucent and growth was moderate after 24 hours, with a
butryous consistency gradually giving a greyish-yellow
colouration, It was easily emulsified on the slide,
Growth on Gelatin was confluent and resulted in partial
liquefaction of the Gelatin stab. After 24 hours, slight
turbidity was produced in broth, later this turbidity
' was increased resulting in a powdery and granular de-
' posit. A thin surface pellicle was noticed at the top
of .1iquid mediaj; this broke easily on gentle shaking,
No haemolysis was produced on blood-agar. On potato,
- scanty yellowish growth was observed, getting deeper
in colour on long standing. Although the organism is
aerobic, growth was unimpaired under micro-aerophilic
| incubation, Heating a suspension of the organism for
7 minutes at 60°C, did not yield any growth when in-
inoculated on serum-agar or Loeffler's serum,
Biochemical Reactions,

Indole was not produced from cultures even after
15 days. Methyl red and Voges-Proskauer tests gave
negative results. Ammonia was not produced before 12

days from peptone-water, Tested by Greiss-Ilosva method,
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the organism reduced nitrates to nitrites., A very min-
ute trace of hydrogen sulphide was produced: the test
was performed by including between the cotton-wool plug
and the tube of the medium, a strip of filter paper that
had been soeaked in 10% solution of lead acetate, For this
test, liver-extract agar was employed., Methylene Blue
was incompletely reduced, giving a green colouration,
Catalase test was positive after 24 hours, Acid was
produced iﬁ Litmus milk after 3 days, and no clotting
was observed. The organism fermented Mamnite after

8 days, Saccharose and Sorbite after 6 days, Glucose,
Aesculin and Maltose after 2 days, while Lactose, Laev-
ulose, Inulin, Xylose, Salicin, Arabinose, Inosite and
Dulcite were not fermented, No gas was produced in the
process of fermentation, as will be observed in the

following Table,

Staining: Gram-negative and non acid-fast.
Motility: Negative, |
Indole: Ditto.

M.Re: Ditto.

1 o) Ditto.

Nitrate

Reductions Positive,

Ammonias Positive. (after 12 days)
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Hydrogen
Sulphides

Methylene Blue

A slight trace,

Reductions: Partially positive,
(green colouration).

Catalase: Positive,

Saccharose: Acid and no gas.

Glucose: Ditto.

Maltose: Ditto.

Mannite: Ditto.

Sorbite: Ditto.

Aesculin: Ditto.

Dulcite: Negative,

Lactose: Ditto.

Arabinose: Dittoe.

Tnosite: Ditto.

Xylose: Ditto,.

Laevulose: Ditto.

Tnulin: Ditto.

Salicing Ditto.

Pathogenicity,

Boggero '9' reported that the bi-polar staining
organism isolated by him was pathogenic to fowls, pigeons,
ducks, rabbits and mice, Beach, Lothe and Halpin (1915
131) stated that no ill-effects were produced by the or-

genism they recovered, provided it was administered into
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chickens on the unabraded membranes of the mouth, nose
and eye, while subcutaneous inoculation and the applicat-
ion of cultures on to the abraded tissues produced fatal
results in chickens and pigeons., The organism isolated,
by Weaver '95' was reported to be very pathogenic to
rabbits, guinea-pigs and pigeons on subcutaneous inoc-
ulation, Edwin and Johnston '26' reported a strain, the
pathogenicity of which was of no significance on inoc-
ulation into fowls, Purchase '73' isolated a bi-polar
staining organism that was highly pathogenic to laborat-
ory animals and birds, He stated this organism hindered
to a great extent the transmission experiments carried
out in connection with roup due to its pathogenicity.
Save for its fatal effect on one rabbit, that was
inoculated with virulent exudate, the bi-polar staining
organism reported here by the writer was found to be
harmless to pigeons, chickens, rabbits, guinea-pigs
and mice on intra-peritoneal, intramuscular, intravenoug
and subcutaneous inoculations, Similarly, negative re-
sults were obtained on the intra-nasal inoculation of
this organism into healthy chickens, The data of the

experiments conducted in this connection are summarised

as followss:
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No,of Dose, Innculation Result,
Animals, Route,
2 chickens 1 c,c, Intra-nasally -
each
1 chicken: *5 e,c. Subcutaneously -
1l chicken *5 c,c, Intraperitoneally -
2 pigeons Irescs
each Intramuscularly -
1 pigeon &5 BJCs Subcutaneously -
1 pigeon Y5 ae, Intraperitoneally -
1 rabbit *HS CaCs Subcutaneously -
1 rabbit 75 C.Cs Intraperitoﬁeally -
1 rabbit =5 0T Intravenously -
1 rabbit L et Ditto, -
2 guinea- L G
pigs each Intraperitoneally -
2 mice 926 esCo
: each, Ditto. o

Serological Characters,

To test the power of this organism for stimulating
the production of antibodies in animals, growth on a
big slope of liver-extract agar was emulsified in 3 c.c,.
of sterile normal saline solution., Gradually increasing
doses of this living suspension were inoculated subcut-
‘aneously into a rabbit at 4 day intervals, After 5 in-

oculations of *1, *2, *5, *8 and 1°4 c.c,, the rabbit
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| was bled and its serum was tested for the presence of
agglutinins, Positive agglutination was encountered at
'a dilution of 1/320 only.
This organism was not recovered from the tracheal
'exudate, nor from any other lesion in affected cases.
Diphtheroids were among the hacteria frequently met
with on bacteriological examination of the virulent ex-
udate in cases of Coryza., They were recovered from 40
out of the 60 cases ex-mined, These organisms were seen
as Gram-positive non acid-fast, non-motile and rod-like
pleomorphic organisms. The club-shaped swellings at
the poles and the barred staining characteristics of this
grbup were infrequently observed, Bacilli from 18 hour
0old cultures on solidified serum did not show segment-
ation when stained by Neisser's method, On solidified
| serum, growth starts as small, pin-point colonies, later
becoming larger in size, when they appear as opaque,
circular discs slightly convex, and with entire edges.
In old cultures, the growth gives a dirty-yellow colour-
.ation and the solidified serum was observed to be slightly
liquefied, Gelatin was also slightly liquefied, Agar
was found to be an unfavourable medium for the growth
:of this organism., Haemolysis was not produced on blood-

agar. Dextrose, Maltose and Saccharose were not attacked
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by this organism, No ill-effects were produced in a
rabbit and a guinea-pig that were inoculated subcutaneously
into the flank region with *5 e¢,c, of saline suspens—
ion of a 24 hour old culture of the organism on solidified
serum. Intra-nasal inoculation into healthy chickens
did not produce any harmful effects: saline suspension
of the organism mixed with suspensions of other bacteria
recovered from the nasal exudate of infected fowls did
not produce any harmful effects in 12 healthy chickens

that were inoculated intra-nasally,

Escherichia coli (B. coli communis) has been fre-
quently recovered from lesions caused by the disease,
especially in the nasal and tracheal exudates. Although
this organism is usually a normal inhabitant of the in-
testinal traet, most probably it migrated to the upper
air-passages after the inflammation of their epithelial
lining, and thus the nrganism accomplished a parasitic
existence and added to the gravity of the disease, None
of the workers on Coryza in the fowl has reported Esch-
erichia coli to be of any pathogenic significance in
this condition. This fact has also been confirmed by
the writer, as on intra-nasal inoculation of this organ-
ism into healthy chickens, no symptoms suggestive of any

pathological process were observed, Nevertheless, it
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might be worth while to mention here that Marcato '59!
reported Escherichia coli from three fowls that were
supposed to be suffering from Infectious Coryza, He
claimed that this organism could reproduce the disecase
with its typical lesions in healthy fowls, Although

this worker has reported lesions of Vitamin A deficiency
in the natural cases he dealt with, he does not seem to
admit that the disease was Avitaminosis, This invest-
igator supports his point of view by stating that Es-
cherichia coli, normally present in the nasal passages,
was induced under certain favourable conditions to main-
tain a pathogenic existence, thus causing Infectious
Coryza in the fowl,

|

| Staphylococcus albus and Staphylococcus citreus
Iwere found in about 25% of the cases examined, especially
in the advanced stages of the disease. The organisms app-
eared * as harmless parasiteé; this was shown by inocul-
ating these organisms intra-nasally into healthy chick-
Iens. on one occasion, Pseudomonas aeruginosa was re-
covered from purulent panophthalmia in the eye of a badly-
|infected case., This organism was also found to be harm-
less on intra-nasal inoculation, Sarcina lutea has been

very rarely met with in cultures, as this organism is

normally free-living. It is most probable that it had
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adapted itself to a saprophytic existence in the un-

healthy nasal mucosa,

On rare occasions, non~-haemolytic Streptococeci were
recovered from lesions of Coryza. Intra-nasal inoculation
of these organisms into healthy chickens did not produce

any ill-effects,

Bacteriological study of the tracheal exudate gave
results approximate to those encountered on examination
of the nasal discharge; no bi-polar organisms could be
recovered. On a single occasion, the writer was able tﬁ
demonstrate a spirochaete in the tracheal exudate (Fig, 1.
These spirochaetes were found in miecroscopical prepar-
ations which were made from a thick coating of catarrhal
exudate of the tracheal mucosa., The smears were stained
‘with Giemsa stain, and this was diluted with twice its |
volume of distilled water, and the stain was left on the
slide for over ten minutes. The spirochaetes appeared
distinetly in the field. No intracellular forms of thiﬁ
organism were noticed. They have not been seen in the
nasal or the mouth secretions as was reported by Gibbs |
1331, The spirochaectes were not found in the examination
of further specimens and consequently it was not possible

to carry out further studies with a view to the identif-

ication of this organism. At the same time, the writer |
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would like to record his opinion that as the Spirochaetes
were only found on one occasion, it is unlikely that
they play an important part in the pathogenicity of the

disease under study,

FILTRATION EXPERIMENTS,

As 1t was previously shown that the intra-nasal
inoculation »f all the bacteria isolated from the vir-
ulent exudate on culture did not produce the disease
in healthy chickens, it was thought therefore that a
filterable agent may be connected with the condition.
In this respect Gibbs '34', '35' and '36' claimed to
have achieved successful results after adopting an im-
proﬁed technique for the ultra-filtration of the Coryza
virus, by which method he determined the iso-eclectric
point of the smooth, virulent suspension of the Coryza
exudéte after having it triturated in distilled water
with Pyrex glass powder. For the purpose of his fil-
tration experiments, Purchase '73' was able to get a
virulent filtrate with which he reproduced "roup" in
healthy chickens, Trituration of the virulent exudate
with sand was enoﬁgh to liberate the virus hodies free

in the suspension.

Tn the early part of this experiment, the writer
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experienced a great difficulty in obtaining a filtrate
capable of setting up the disease in susceptible birds,
This difficulty was solely due to the inability to ob~-
tain a suitable suspension which was able to pass freely
through thé candles; the exudate being highly tenacious,
The virulent exudate had been subjected to various methods
of treatment in order to get the desired suspension,

One of these methods consisted of diluting the substance
with normal saline solution or broth to the proportion
of 1/50, gradually adding the diluent and constantly
triturating the mixture till a uniform suspension was
obtained, This sﬁspension was left in the ice~box for
a few hours, or overnight, when a great deal of the mucous
debris settled at the bottom of the container, leaving
the clear fluid part of the suspension free for filtrat-
ion, Although filtrate capable of reproducing the dis-
Iease in healthy chickens was produced in some instances,
the results of this method of preparing the suspension
Iwere varied, and not of sufficient encouragement to just-
ify the continuation of this method, Consequently, the
mﬁre improvised method of triturating the exudate with
sterile sand was resorted to, but with the same incon-
sistent results as experienced before, Later, it was
thought that the method recommended by Gibbs to determine

the iso-electric point of the virulent exudate before its
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filtration, might improve the situation. Although some
success was attained on this occasion, it was thought
that a more efficient method with constant results could
be obtained, Pieces of Pyrex glass were broken into
small, coarse particles before the addition of the vir-
ulent exudate, After the thiek mucus was thoroughly
ground, the diluent was:gradually run into the mortaf,

a little at a time, and the whole was thoroughly mixed.
In this way, the exudate was brought to a final dilution
of 1/50. The suspension was then centrifuged for 10
minutes at a speed of 2000 revs. per minute, The clear
supernatent fluid was pipetted off, and the pH was ad-
Jjusted to neutral, In order to remove the viscid sub~-
stance from this fluid, it was coarsely filtered througﬁ
paper pulp and sand (Mackie and McCartney '58'). After |
this treatment, the fluid was found to pass easily through
the candles. Rerkefeld and Chamberland candles and the
Seitz E,K, asbestos pad were usually employed. Before
use, each candle was thoroughly washed and tested for |
leakage by forecing air through them when they were sub—!
merged in water; candles permitting the escape of large
air-bubbles were rejected, The candles selected were |
finally boiled to adjust their reaction before sterilisﬂ

ation, To control the efficiency of the candles and

pads used, suspensions of B, prodiginsus at a moderate
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opacity were added to the fluid material prior to fil-
tration. Consequently the filtrate obtained was tested
for the growth of the test organism: on each occasion
emounts between <5 c¢.,c, and 3 c.c, were inoculated on
plain agar and "chocolate-agar" medium, and these were
incubated for 24 - 48 hours., This test, however, was
not applied in cases where the coarse type of the Berke-
feld candles were employed,

This method of filtration was found to be more
useful than the other methods mentioned above, Depending
upon the type of the filter used, 20 c.c. of the viruleﬁt
suspension tnok between 10 and 20 minutes to filter undér
ordinary tap-water pressure. Generally, the infective
filtrates were observed tn produce symptoms similar to
those obtained on inoculation of the unfiltered exudate,
Virulent material collected from positive reactors to
infection by filtrate, was found to reproduce the cond-
ition in susceptible subjects both in the crude and the
filtered form,

Both the Chamberland L3 and L5 candles were employed
for the filtration of the virulent exudate, Fifty-four
birds were innculated with L3 filtrate; lesions of Coryza
were observed in 38 of these subjects, developing a
course of the disease similar to that induced by the

innculation of the erude exudate, The L5 cendle was also
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employed in order to ascertain if the causal agent could
be permitted to pass through the small pores of this type
of candle, TFor this purpose twelve healthy chickens
were inoculated with Chamberland LS5 filtrate, when 9
out of these subjects were found to exhibit sympltoms
|of infection. The findings prove the possibility of
the filterable agent to permeate through the pores of
Ithe Chamberland L5 candle,

The incubation period in this particular experiment
varied between 2 and 20 days at an average of 6 days,

0f the Berkefeld varieties, both the N and the
coarse candles were employed, Filtrate obtained through
the coarse candle was inoculated into 41 healthy chickéns.
Iof-these subjects, 29 positively reacted to infection
by this type of filtrate, The incubation period was in
' some cases as short as 2 days, whereas in others symptoms
of the disease did not appear before 23 days. The causal
‘agent of the disease was also found to pass through thg
Berkefeld N candle; this was demonstrated by inoculating
the filtrate obtained from this candle into 12 healthy
'chickens, which subjects were found to show typical
symptoms of the disease.

The results of experiments with the Seitz filtrates
showed that the causal agent could pass through the E.K,
pads of this bacterial type of filter. The Seitz filtrate
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was inoculated into 41 chickens out of which 15 only
were found to exhibit symptoms of Infectious Coryza
after an incubation perind of from 2 -~ 23 days,.

In all, 160 birds were inoculated with the different
grades of filtrates; 115 of these subjects developed
typical lesions of Infectious Coryza and thus giving a
positive result in approximately 72% of the subjects
inoculated,

Experience has shown that the filtrate=induced Conryza
is in no way different from that produced by inoculation
of the unfiltered exudate; in both types the clinical |
symptoms and post-mortem findings did not differ macro-
scopically or microscopically (Figs. 12, 13). Sections
made from the different lesions of both conditions did
not show the presence of inclusion bodies when stained
Iby Goodpasture's and Mann's methods of staining. The
incubation period at the ssme time was not found to ex-
hibit any appreciable difference under these circumstances,

The addition of the various strains of the haemo-
philus organism reported in this work did not seem to
influence the virulence of the filtrate; inocuous filtrate,
obtained on some occasions, was found to maintain its
harmlessness to susceptible subjects after mixing it

with suspensions of these organisms,
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IMMUNTITY ¢

Workers on Coryza in the fowl concluded that no
lasting immunity is conferred on fowls recovered from
the disease, According to De Blieck '2l', the duration
of the first infection influences the degree of immunity
to a considerable extent - the longer the duration of
the symptoms, the more solid the immunity. e found
that the culture-induced Coryza results only in a partial
immunity towards the exudate-induced type, while at the
same time this immunity was sufficient to protect the
experimental subjects against re-infection with cultures
of B, haemoglobinophilus gallinarum., The duration of
this type of immunity was found by Kessen '63' to be
as short as © days.

Experiemts conducted by the writer in connection
with immunity on fowls recovered from the filtrate-induced
type of the disease and those recovered from that produced
by the exudate, gave irregular results. In general,
partial immunity was accomplished in such subjectsj; as
solid immunity was encountered in fowls recovered from a
'very serious infection by filtrate, in other cases the
resistance was manifested only by a prolonged period of
incubation and a shorter course of the disease when these
subjects were re-infected with the unfiltered exudate.

Fowls that recovered from a natural infection or from
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experimental inoculation with virulent exudate were
found to exhibit varying results as above; no immunity
was encountered in two subjects that were re-infected
with crude exudate, 10 days after their recovery from
an initial infection by the same type of material,
On the other hand, chickens that recovered from a serious
infection by exudate were found to be resistant to re-
infection by the same material, 6 weeks after they had
recovered from a previous infeétion. '
The writer agrees with De Blieck that Infectious
Coryza gives chickens an irregular immunity and this
immunity depends mostly on the extent and the duration

of symptoms in the initial infection,

DISCUSSION,

The disease investigated by the writer reported in
this work was found to be identical with that described.
by the Continental and the American workers as INFECTIOUS
CORYZA in the fowl, Marcato '59' appears to have mistakén
Avitaminosis A for pure Infectious Coryza, as the descviption
given by him is more in agreement with the former condition.
The significance of Escherichia coli in relation to the|
disease reported by this investigator still lacks con-

firmation, It may be suggested that this organism may |
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have been a secondary invader which has only assumed
its invasive character under the favourable circumstandes
produced by the pathological condition., The same may
be said in connection with the Klebg-Loeffler's bacillus
that was reported by Bakkar '2' and Popov '72' to pro-
duce lesions in the fowl similar to those observed in
cases of Coryzaj; investigations carried out by Harrison
and Streit '43' and Streit '87!' and others proved be-
yond doubt the harmlessness of the Klebs-Loeffler's
bacillus when inoculated into fowls.

While there élready existed enough obscurity on
Tthe subject of Coryza, Reis '74' and Medveczky '60!
seemed to formulate the theory that the condition is
aetiologically comnected with fowl pox. In this connect-
ion, it is well known that the instructive classification
of roup by Dalling '17' suggesting four different entit-
ies, and the highly authenticated facts brought forth
by the work of Doyle and Minett '24' regarding the
nomenclature and aetinlogy of the various pathological |
conditions of the head of the fowl, are settled questigns,
The findings of Doyle and Minett '24' have also been |
repeated with particular reference to comb and mouth
lesions by Kaura and Iyer '52',

It seems that Jackley '47', '48' and '49', Bush-
nell '12', Nakamura '6l' and Weaver and Mitchell '96'
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were really dealing with outbreaks of fowl cholera,

the only lesions of which were restricted to the head
region, when in such conditions P, avicida is less in-
vasive, As respiratory symptoms are frequently met with
in the various stages of fowl cholera, the nasal type
alone of this condition could therefore be easily mis-
taken for other specific respiratory troubles c¢lassified
under such loose terms as "roup" and "diphtheria,

In this comnection, the writer wishes to stress the
necessity for a more serupulous system of terminology

to be applied to the various diseases of the head region
in the fowl, and the use of terms that are scientifically
adequate and indicative of the specific infection with-
out any confusion. Therefore the conditions described
'by the above workers as "roup" should on no account

be classified as independent respiratory troubles, as
they are in fact only symptoms of another specific
disease,

In agreement with De Blieck, Nelson, Beach and
'Schalm, the writer finds that Infectious Coryza affects
only fowls and turkeys; ducks and pigeons enjoy a
natural resistance to the disease,

The writer was not able to confirm the findings
'of Nelson, Kessen, and Van Dorsen who reported that more
'than one type of the disease usually existed, The dis-

ease was successfully transmitted by extra-nasal inoculation
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as previously mentioned, although subcutaneous inoc-
ulation did not always set up the disease., The con-
ception of Schalm and Beach,that indireet contact in-
fection may take place, was not confirmed,

During the course of his investigations, the writer
was unable to isolate the haemophiliec organism reported
by the different workers to be the causal agent of Cor-
yza in the fowl, Nevertheless, various strains of a
different type of haemophilus organisms were isolated
from the nose, throat,and trachea of some infected cases,
The organism was also found to occur in lesions of the |
filtrate~induced forms of the disease, On intra-nasal
inoculation, this organism was not found to produce any
lesions in healthy chickens. It is closely related to
that reported by McGaughey '97°,

On rare occasions, a bi-polar staining organism
was isolated from the nasal exudate of infected fowls,
This was found to be harmless to chickens, pigeons and
other laboratory animals, Similar to the haemophilic
organism reported above, this organism was of no signif-
icance in producing the disease,

Finally, in agreement with Gibbs and Purchase,
the writer was able to reproduce the disease in healthy
chickens on inoculating them with bacteria-free filtrate.
The duration and seriousness of the disease thus in-

duced were similar to those produced by the inoculation
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of crude exudate, De Blieck, Nelson and others report-

ed that the duration of the haemophilus-induced Coryza

was always within the range of 5 weeks, In the writer's

experience, no such difference was observed between the

course of the filtrate-induced disease and that produced

by the unfiltered exudate,

CONCLUSTIONS .

Judging by the results of his investigations, the

writer concludes that:

1.

Infectious Coryza of the fowl is a specific disease
caused by a filterable agent which was successfully

passed through the-pores of the Berkefeld V and N

" candles, the Chamberland L3 and L5 candles and through

the pores of the sterilising pad of the Seitz filter.
About 72% of the subjects inoculated with the bacteria-
free filtrate exhibited symptoms of Coryza.

In certain cases, a haemophilic organism can be
isolated from the various lesions of infected fowls.
This organism differs in virulence and growth require-
ments from B, haemoglobinophilus coryzae gallinarum

(De Blieck), H, gallinarum (the American group of
workers) and H. coryzae (Kessen and Van Dorsen),

which organisms were said to be the cause of fowl

Coryza.
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Due to its dependence upon the V- factor only
for its growth, its inability to produce haemonlysin
on blood medium, and on account of its failure to
produce indole and its restricted range of ferment-
ation of sugars, especially Saccharose, this organ-
ism may be considered to belong to the para—influen#a
group (Topley and Wilson),

In rare cases, an avirulent bi-polar staining organ-
ism is met with in lesions of Coryza in the fowl,
Intra-nasal inoculation of suspension of the var-
ious bacteria isolated from the virulent exudate,
does not produce any harmful effects in healthy
chickens; thus indicating their insignificant im-
portance in relation to the disease,

The causal agent of the disease is found to lose
its virulence if left in the cage at room temperat-
ure for 18 hours, whereas it is observed to retain
its pathogenicity for 17 days if kept at ice-box
temperature, Incubation for 10 hours at 37°C, ren-
ders the virulent exudate harmless to susceptible
birds. Heating at 60°C, for 5 minutes does not affect
the virulence of the exudate, This material is
found infective after its exposure to the action of
+5% solution of carbolic acid, and to the action of
1/2000 solution of potassium permenganate for 2

hours. Inoculation of the virulent exudate after
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being preserved for 12 days in 50% Glycerin at
ice-box temperature, requires a long period of in-
cubation before it can set up the disease in the
inoculated subjects.

The disease exists only in one form, the incubat-
ion period of which is influenced by the indiv-

ual susceptibility of the subjects and the route

of infection,

Young chickens and turkeys are the only birds sus-
ceptible to the disease, Recovered subjects may
retain their susceptibility for another infection
of the disease in their early life,

Transmission of the disease is easily accomplished
by direct contact with infected birds, by ingestion,
and by intra-conjunctivel, intra-suditory and intra-

tracheal routes,
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Fig, I,
The Subject is depressed with ruffled feathers
and a swollen eye. The feathers of the hackle are

matted together with discharge from the nose and eye,

P ERIg, 2e
The eyelids are glued together by the sticky,

lachrymal discharge, giving the bird a swollen face,
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Big, 3
Respiratory distress due to obstruction of the
nagal chamber by mucus plugs; breathing through the

open beak,

Fig, 4.
Facial oedema, particularly in the submaxillary

region,

i = 5
Oedema of the wattles in addition to other

facial complications.
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Fige. 6.

Cross section nf the nose showing rhinitis
manifested by inflammatory exudate, capillary engorge-
ment and round-cell infiltration, - stained by Haemat-

oxylin and Eosin (x 252).

Fige 7e
Inflamed mucous lining of the nose showing round-
cell infiltration, particularly in the sub-mucosa,

Stained by Haematoxylin and Eosin (x 430).

Fig. 8,

A cross section of the face showing the presence
of inspissated purulent substance in the facial sinuses
and to a lesser extent in the nasal chamber of a dis-
eased fowl (D). For comparison, a healthy head (H)
has been put alongside to show the normal appearance

nf the facial sinuses and the nose in the chicken.
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Pigs s
A section of the larynx showing round-cell infil-
tration in the laryngeal mucosa - stained by Haematoxy-

lin and Eosin (x 430)

Fig, 0,
A smear preparation showing the cocco-bacillary
appearance of the para-influenzoid organism reported

in this article - stained by Gram's method (x 576)

Figs 2l
A smear preparation showing the presence of num-
- erous spirochaetes in the tracheal exudate of an infect-

ed fowl - stained by Leishman's stain, (x 950).
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* Fig 2 13 2
A chicken infected with bacteria~free filtrate
exhibiting symptoms of Infectious Coryza similar to

those produced by the inoculation of unfiltered exudate,

IR o - AR e O
Petechiae of the larmmgeal mucosa of infected
chickenss in the case of (F), the infection was produced
by the inoculation of bacteris~free filtrate, while in
the case of (E), unfiltered exudate was employed. The
mucous lining of the trachea in both cases is slightly

congested,
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