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By J. D. W, AL COLES, Section of Poultry, Onderstepoort.

Ocrrar rote is a well-known complaint of fowls. Every poultryman
is familiar with the reddened conjunctiva, the purulent discharge,
the cheesy exudate lving deep between the nictitating membrane and
eve, the inflammation of the periorbital tissues, the keratitis and even
the panophthalmia. Tn nearly all cases there are some other signs
of roup, such as rhinitis, stomatitis, pharyngitis, laryngitis and sub-
cutaneous abscesses over the cranium.

Known causes of ** ocular roup ’" are avitaminosis .\, fowl-pox,
infectious laryngotracheitis, fowl cholera, streptococcosis and infec-
tions produced by Haemophilus gallinarum and the cocco~bacilliform
bodies of Nelson. The tuberele bacillus will, very rarely, also evoke
a conjunctivitis.

From time to time farmers have written to this Institute
deseribing outbreaks of roup that affected only the eves. We were,
however, unable to obtain specimens for examination before Novem-
ber, 1938, when chicks were Lrought here from Devon in the Trans-
vaal. The two birds, a month old, were undersized on account of the
poor ration they received. One had a mild purulent conjunctivitis of
both eyves and the lids tended to stick together. The other had a
bilateral sero-purulent conjunctivitis, and the tissues round the eyves
were moderately swollen; the cornea was only very slightly turbid.
The conjunctival epithelial cells of all the affected eves contained
Rickettsia-like organisms in varying bpumbers. Smears of the
conjunctival scrapings were also full of pus cells. TFrom the second
chick an unsuccessful attempt was made to infect two adult hens and
three cockerels of three months of age. This failure will be referred
io later.

In January, 1939, a live White Leghorn pullet, five months old.
was received from Irankfort in the Orange Free State. The right
eve was normal, except that the iris was lighter in colour than it
should have heen. These ** light eves " are common in fowls and
huve nothing to do with conjunctivitis. The lefi cornea was opaque
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and the conjunctiva was moderately inflamed.  Conjunctival smears
from the left eye contained epithelial cells holding Rickettsia-like
organisms.  Three weeks later infected cells were very difficult to
find. When this fowl first arrived, unsuccessful attempts were made
to transmit the disease to two other adult fowls, by instilling
conjunctival scrapings containing Rickettsias into their conjunciival
sacs.  Likewise 1 failed to infect the bird’s normal right eye from
its left eye. Six calves proved to be refractory. I'inally, the faeces
of the diseased fowl were instilled into the eves of normal birds with
negative results,

A third outhreak was encountered in Johanuesburg in June,
1939, The subject for examination was a nine-months-old White
Leghorn pullet. The left eve wax normal.  The right cornea was
slightly opague and there was a meagre conjunctival discharge. A
smear of the conjunctival serapings was stained with Giemsa, and
only a very few epithelial cells were found containing the organisms.
Lymphoeytes and monocytes, however, were numerous and there was
no doubt that the fowl had almost recovered from the infection.

Ty ExXPEriyMENTAL D1SEASE.

It iz well known that the great majority of workers on the disease
called specific ophthalmia or infectious keratitix of cattle have failed
to effect s transmission to experimental animals.  On the other
hand, direct iransmission of ophthalmia from sheep to sheep 1s
relatively easy. Our persistent failures to infect fowls were puzzling.
Then 1 decided to hold small pledgets of cotton wool in forceps and
rub thew firmly over the infected epithelium. Tmmediately after-
wards, the pledgets were rubbed even more firmly over the con-
Junctival epithelinm of normal birds,  Success was immediate.  Now
we can infect 25 per cent. to 75 per vent. of the experimental fowls.
It is interesting to note that one exe may become infected, hut noi
the other.  DPerhaps a similur teclinique will permit positive results
fo he abtained in cattle,

The mode of natural {ransmission is unknown. All the diseased
fowls were kept in two special houses on the pouliry plant at Onderste-
poort. The condition had never been found in our own flocks.  With-
in six months of commencing our experiments, odd cuses of the
disease were discovered in different infensive poultry houses.  There
was never any direct contact between the DLirds and, as we have
shown, artificial transmission i< not easv.  We can only think that
fliex spread the infeciion.

The source of the matertal for our successful experiments was &
cockerel that contracted the dizease spontaneously, when put In a
cage near that occupied by a naturally infected bird. The incubation
period may be as short as two davs, and the Rickettsias appear
simultaneously with the clinical symptoms. No bird ever developed
conjunctivitis without showing the organisms. The usual incubation
period 1x three or four dayvs: sometimes the period is even seven or
cight davs.  Although both eves are infected simultaneously. one
may show svmptoms a dav or two before tlie other.
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The first symptom is a slight swelling or puttiness of the lower
eyelid and this can best be observed from the outside. Photophobia
is seen early, if the disease is at all severe. 'T'he comjunctiva beconies
reddened and swollen, particularly inside the lower lid. There may
be a very slight muco-purulent conjunctival exudate, and a smear
of this shows 1t to be composed mainly of pus cells. Ounly occasionally
do the Hds tend to stick together.

It the disease 1s severe, the cornea becones opaque six to seven
days after infection. In another two or three days, blood vessels can
be seen growing towards the centre of the cornea fromn its periphery.
[t the keratitis takes its usual course and resolves within seven to
ten days of its appearance, the blood vessels disappear. In very rare
vases, however, the pannus may persist for three or four months;
the only fowl that showed this, had the affected cornea opaque and
bulging ; the opacity was due to scarring. Panophthalmia is a very
unusual complication.

The acute imflammation of the conjunctiva generally subsides
within a week to a fortnight. It sometimes persists for a month.
After this the eye gradually returns to normal, the corneal opac*v
and any pannus disappearing, and all swelling leaving the Ui
But, should the eyve have been very bad, there 1s a not uncommon
sequel; as the inflammation improves, the nict**~ting membrane
becomes pulled, up to a third of the way across v eveball.  This
defect is of a semi-permanent nature.

Occasionally secondary organisms, such as cocer, invade the
diseased conjunctiva, and then the lids stick together more easily and
there is a gummy discharge from the eye and a lump of cheesy
exudate may form under the nictitating membrane.

Symptoms of a systemie nature may be unoted. If a female
develops the disease severely in both eves, she remains mopy and
dejected for two to four weeks. DBut in spite of this, the hens show
cousiderable tenacity and go on feeding. In similar circomstances
males do verv poorly. Frequently they give up the struggele and
refuse to ecat, and consequently verv soon develop blackish ¢ 15 and
vellowish-green diarrhoea and become emaciated. Most of these males
die, even as early as 24 days after infection, or they have to be killed.
Severe systemic disturbances were not seen when the disease wus
confined to one eye.

The inflammatory changes are restricted to the structures of the
eye. Ior this reasou, rhinitis, sinusitis and pharyngitis do not
develop. Kven the periorbital tissues show comparatively little
swelling.  There 18 no " roupy " smell.

ArtEMPTS AT TREATMENT.

Owing to the satisfactory results given by Uleron in the treat-
ment of heartwater, which is due to Rickettsia ruminantium, this was
the i drug tried..
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Three White Leghorn chickens, infected six days previously,
got half a Uleron tablet (1 tablet—0-H gram) per os daily for four
days.  The birds were eight weeks old.  Three White Leghorn
chickens and another two c¢hickens, all 12 weeks old, that bad bLeen
infected 13 and 7 davs previously, rvespectively, rcceived half «
Uleron tablet each per os night and wmorning.  Altogether the birds
were dosed 8 times.  Iive chickens, 13 weeks old, infected 5 days
previously, got one Uleron tablet each per os, morning and evening.
Altogether these birds were dosed 8 times.

Adequate controls were kept. No evidence could be obtained to
show that Uleron, in the doses given, could influence the course of the
disease. No toxic symptoms were noticed.

Three White Leghorn pullets and another tive pullets, infected
9 and 5 days previously, respectively, were each given per vs, 0-25H
oram M. and B. 693; next day the same dose was given 1n the
morning and repeated in the evening and, the day after this again,
a single dose was administered in the morning. Thus each pullet got
1 gram of the drug. No toxic symptoms were noted. M. and B.
693 had no adverse effect on the parasites,

One White lLeghorn pullet, another 4 pullets and another 7
pullets, infected 17, 13 and 7 davs previously, respectively, were
dosed per os, morning and evening, on two consecutive davs with
0-25 gram sulphonuamide; on the third morning they were dosed
again.  lach bird thus received 125 grams sulphonamide. No toxic
syvmptoms were observed.  The results were again disappointing:
apparently the dirug has no effect on the Rickettsias.

Uleron, M. and B. 693, and sulphonamide failed to cure the
birds in the doses given. DPossibly larger doses over a longer period
might succeed, but prolonged treatment is not economical on farms,

IyeNTY.

Generally speaking, fowls over 18 months old were very vesistant
to the means of infection employed. Sometimes, however, the
disease was produced, and for this reason it is more probable that the
method of infection was ai fault than that the eves were nof
susceptible.

Both eves of an adult hen resisted infection on two occasions,
three months apart. The same applied to a pullet. only the interval
was 2ix weeks.  But it 15 dangerous to draw conclusions, for another
pullet, infected in both eves, developed the disease only in the right
eye: 22 days after the original infected material was upplied to the
conjuctiva, symptoms appeared in the leit eve. As this left eve hud
Leen under observation, 1t is practically certain that it developed
the disease naturally, after experimental infection had failed. Still
another pullet was infected unsuccesstully in the leti eyve, and sixteen
days later the disease occurred naturally in the right.

I'requently, when both eves were infected, the disease, together
with the parasites, developed only in one.
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Two birds that had the disease badly and recovered, were
reinfected after eight and nine months respectively. KEven in the
eyes that had been so severely affected before, more Rickettsias and
clinical symptoms developed. A similar experiment, performed on
three other birds, indicated that they were possibly immune, as there
was no reappearance of parasites or lesions,

The only conclusions that may be drawn from the above observa-
tions are: (1) a recovered eye may he reinfected eight months later,
(2) resistance of the eye to experimental infection does not necessarily
imply 1mmunity, and (3) infection in one eve does not necessarily
lead 1o the establishment of immunity in the other.

An unsuccessful attempt was made to infect two adult Pekin
ducks; the significance of this is questionable.

As far as we know, the natural disease and the attendant
parasites are confined to the domestic fowl.

Descriprion or THE RICKEITSIA,

The parasites have an intracytoplasmic habitat in the conjunctival
epithelial eells. The nuclei of the host cells are never invaded. A
vell may be packed with granules. The organisms may he scatiered
loosely throughout the evtoplasm or be arranged in groups, resembling
colonies. These colonies are not attracted to the nuclel, as similar
inclusions are 1n trachoma and blennorrhoea nmeonatorum of man:
If anything, the parasites tend to gravitate to the edges of the cell
(v. 1"ig. 3); the maregins thus often show up very clearly when
numerous infected cells lie side by side. Sometimes a colony
ocenples half of the cytoplasni, leaving the other half free.

1t is customary to find a number of clean cells together, and then
a number of infected cells next to each other. This suggests that a
cell is invaded by Rickettsias from the margin of an adjoining cell.

The organisms are very pleomorphic and approximaiely 0-3u to
1-Hp in size. Sowe arve rods showing bipolar staining; others ave
plain rods. Then there are coccal forms, triangular forms, comma-
shaped forms, whole rings and bhroken rngs.  Not infrequently the
granules resemble boomerangs. In any one cell, the parasites conform
more or less to a type: thev may, for instance, he coceal or bacillary
in nature.

With (emsa, most of the organisms stain a light reddish-blue
colour.  Some of the largest coccal forms may be light blue.
resembling initial bodies, and some of the smallest may stain like
chromatin, resemibling elementary bodies.  But therve is no sharp
division Into initial awd elementary bodies, such as we find in
trachoma and psittacosis,

The granules are Gram-negative and non-acid-fast.  With
Pinkerton’s technique, the organisms stain blue and not red, a fact
that excludes this Rickettsia from the group causing typhus and
Rocky Mountain spotted fever.
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lu staining by this method, a smear s made and dried in air,
but not fixed. -0 Per cent. basic fuchsin in water is applied for
three minutes. The fuchsin stain 1s run off, and the smear
decolourized with 0-5 per cent. citrie acid in water for a few seconds.
The smear is washed 1n water, and counter-stained with 1 per cent.
methyvlene blue.

[t cannot be said definitely that the parasites damage the host
cells, but this must be presumed seeing thut the conjunctiva becomes
inflamed,

The ahove description of the organisms seems to be sufficient
justification for regarding them as a species of Rickettsta.  Con-
sequently the name, Rickeftsia conjunctivae galli, is provisionally
proposed for the parasite.

RerartoNsore or g ORGANISMS To THE PDisease,

It other articles it has been demonstrated how a certain type of
conjunctivitis of the sheep, ox, goat, and pig is invartably associated
with the presence of Rickettsia-like orgamisms in the conjunciival
epithelial cells. In this paper u similar state of affairs is shown to
exist where the domestic fowl is concerned.

With the onset of conjunctivitis in the fowl, conjunetival smears
show numerous Rickettsias and pus cells. When healing commences,
the parasites disappear and the pus cells are veplaced by Iymphoeytes
and some monocyles. Thus, in all essential respects, the disease 1s
on a par with that in the other species of domestic animals.

Corresponding to the course of the acute phase of the disease, the
parasites may persist for as long as a month.  Cecasionally they are
present for only a day or two. [ the purasites are never present in
the eye in suffictent numbers to make their detection rapid, no clinical
signs of the disease will be apparent.  The converse is not equally
true, tor smears of clinically normal eyves may contain numerous
Rickeftsias.  But large nuwmbers of parasites arve accompanied by
abnormal numbers of pus cells and the eve is thus diseaxed, even 1f
unot clinteally so.  Generally speaking, large numbers of organisins
are assoctated with obvious c¢linieal lesions.

Unless the conjunctival scrapings are contaminated by exudate
wdhering to the edges of the Hds, remarkably few bacieria will he
found. Generally they are absent, and the only visible organisms are
the Rickettsins.  This observation applies also 1o ophithalmia of the
sheep, ox, goat, and pig and tends to show that the presence of {he
Rickettsias has some etiological significaunce.

It is not uncommon for a control eve to develop conjunetivitis
and contain the parasites, two or three davs atter {he digease has
become manifest in the experimentally infected eve. This constitutes
more circumslantial evidence that the Ricketdsia is the cause. Tinal
proof, however, ix still lacking.
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CONCLUSIONS.

An apparently new form of conjunctivitis of the domestic fowl
has been described. No doubt the disease has been seen before and
ralled ¢ ocular voup 7’

The condition 1s confined to the structures of the eye. Transmis-
sion experiments have led to the snecessful reproduction of a disease,
similar in all respects to that found 1n nature.

The conjunctivitis is associated iuvariably with the presence of
tickettsia-like organisms in the conjunctival epithelial cells.  Almost
1dentical inclusions have been found ir cases of ophthalmnia of the
sheep, ox, goat, and pig. 'These fowl parasites have been deseribed
and the name, Rickettsia conjunctivae galli, proposed for then.

Reasons have been advanced for suggesting that 2. conjunctivae
galli 1s the true cause of the conjunctivitis,
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g, 3.--1,400x.  Conjunctival epithelial cell. The organisms are packed
closely along the left edge of the cell: this is a common form of grouping.
Other parts of the cytoplasm contain a few parasites. To the right of the
cell, and outside it, is a scattered mass of Rickettsias,

Fig. 4.—1,500x. A group of conjunctival epithelial cells containing organisms
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