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INTRODUCTION

The scarcity of information concerning the
normal bacterial flora of the mouth and upper
respiratory tract of the various domesticated snimals
has been the subject of recent comment by Veterinary
Surgeons, arising out of gueries regarding the
possible carrier rate gmongst animsls of organisms
pathogenic to those enimels and glso, in the case of
pet animals, as to the possibility of their carrying
and transmititing infections to their owners.

In 1941, Francis, while summarising the Public
Health Report on the study of the bacterial flors of
the nasopharynx of individuals of the population in
London and South-East England (Straker, Bedford,
Lowell and Rosher, 1939), drew the gtitention of
veterinary reseerch workers to the fsasct that there
hed been no adequate investigation of the bacteria
normelly present in the nasopharynx'of any species of
domestic senimals, or of the factors which affected
the carrier rate. He pointed cut that a study of
such a nsture would be of obvious value in several of
the respiratory diseases of domestic animals,
particularly of those affectiing young snimels kept
under intensive conditions. Bosworth (1947) quoted
the need for an adequate survey of staphylococeci in
dogs in normsl heslth snd sickness, whils Le%i (1946)
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thought that a detalled study of the normsl inhsbit-
ants of the nasopharynx of the cat would be of value
in interpreting bacteriological findings in cases of
tsnuffles®.  Much has been said in recent years
about the incidence of haemolyiic streptococci. im
dogs and thelir pathogenicity (Pilot, Biek, Davis and
RBastman, 19363 Hare and Fry, 1938; stafseth, 1940;
Hare, 1946; and Garside, 1947), but the frequencies
of these organisms in relation to other poscibls
pathogens have not oeen studied.

Teking these fsetors into consideration, it was
decided to make & general survey of the various
organisms present in the upper respiratory tracis of
dogs and cats. These snimals were chosen because of
the Tacilities available for the collsction of material
(Clinical Department attached to the Royal {Dick)
Veterinary College, Edinburgh), but an important
factor which weighea toe in selecting these two species
of animals, was the Pﬁblic Heslth aspect. It was
thought that the results of this investigation would
provide information as to whether or not these animals
were frequent carriers of humsn pathogens. In modern
society the dog and-eat have become such household pets
that they sre fairly considered as members of the
famiiy, having free access practically to everything
and to every plees in their mssters'! homes, so that
it these &ﬁimals harboﬁr any of the human pathogens,
trensmission to numan beings may be easily accomplisghed
Several reports regarding the high freguency of

haemolytic/




hgemolytic streptococcli in the throats of dogs, as
stated above, repeated reports in the medicel
literature of Pasteurella infection in man following
cat bites and, in one instance, dog bite (Kapel and
Holm, 19303 Schenk, 19385 Allin, 1948; Allott et al,
1944; and Hansmen and Tully, 1945), and the cases
recorded of tulsraemis following cat bites (Smiles,
1931; Collins, 1933-34) specially influenced this

aspect of the study.




I

D OG




. HISTORICAL SURVEY

Early information as to the bacterial flora of
the ngsopharynx of the dog all accrued as a result of
investigations into the aetiology of canine distemper.

Millgis (1890), during hié experiments to
discover the pathogenic micro-organisms of distemper,
studied eight young dogs affected with the disease
end cultivated from the nasal discharges a long
baecillus whiech liguefied gelstin, the growth
depositing itself as a Wi Sk g, &0 Py e
the whole of the gelatin was liquefied, flzkes
gathered at the base and, if stirred, sppeared to be
of a ropy consistency. Along with the bacillus he
also found a mierococcus distinguished by its
ability to liguefy gelatin in all cases that died of
distemper with pneumoniec complications. This
organism, he found in the lungs, liver, spleen,
trachea and nasal mucosa, and he presumed it to be
the cause of the lung lesions, while the two
organisms combined caused pneumo-distemper. . He
claimed to have produced distemper in two young dogs
by syringing the neasal Tosssae with cultures of his
baeillus, but he did not deseribe his organisms in
any more detail. |

The next worker inm this field was Galli-
Valerio (1896, 1908), who cultivated a motile, oval
bacillus from the respiratory tract, brain and

spinal/
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spinal cord of dogs which had died of distemper.

On cultivation, this organism produced gas in
gelatin stab with liguefesction and d4id not coagulate
milk., It formed a dense turbidity in peptone broth
at 18° to 29%. in 24 hours and, after some dayst
incubation, white floecculi appeered at the bottom of
the tube. It grew readily on potato, but had mo
action on sny of the carbohydrates and did not form
indole.

In his first paper, f&lerio stated that his
orgenism was Gram-positive and that it had a smgll
spore, butb subseqﬁently he retracted his statement
and recorded that it was Gram-negative asné had no
spore. The gpores erronceously observed, he said,.
were involution f orms.

Incculations with cultures of this organism
subcutaneously, intrevenously and directly into the
lungs of dogs from five to eight years old neither
produced symptoms of distemper nor gny other severe
regction, whereas eultures injected into & young dog
about six months gld produced the disease, with
typicel symptoms, in eleven days and caused the
death of the animal nineteen days after the
inoculation.

Two young dogs placed in the same cage in which
these dogs had been kept, and which had not been
disinfected, became infected and showed typical

symptoms of distemper.
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In his paper on the bacteriology of distemper,
Jess (1899) stated that he had cultivated from the
nasal secretion of infected dogs a Gram-positive,
motile, small bacillus measuring 1.8 - 2.3jAX 0.6-0.9fA

produeinge dense turbidity in broth with pellicle

formstion, and forming a dull grey film on sgar.
He found this orgenism psthogenic to dbgs, cats and
guines pigs, and he was able to produce distemper
experimentslly with the culture of this organism.

Copeman (1900) isolated from the nasal secretion,
‘tracheal mucosa and exudetion from the lungs of dogs
died of distemper, & smasll Gramnegative cécco-
baeillus which in smears from broth cultures not in-
frequently formed chains, sometimes of considerable
length. Tt grew readily on surface agar at 369C.
forming greyish, glistening, eircular colonies.
In broth it caused at first general turbhidity and
later granular deposit at the bottom of the tube,
legving the supernatant fluid clear. % did not
coagulate milk. On potate it grew with difficuliy,
but after some dayst incubation g moist-looking
streak of s pale buff colour was observed. Growth
in gelatin was slow without liguefaction.

One cubic centimeter of the Broth culture
injebted subcutaneously into a dog weighing 7 kilos
induced an attack of distemper which terminated

fatally in about a week after the inoculation. He
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claimed teo have conducted such experiments on
several dogs.

In 1901, 1806, and sgain in 1907, Ligniéres
claimed to have lisolated from the nasgl discharge gs
well as the blood and internal organs of dogs,
generally in the early stages of distemper, an
ofganism which belonged to the Pasteurella group.

He described it as a small Gram-negative, non-motile,
coccobacillus whieh readily sssumed pleomorphic and
invelution Tforms. _It did not grow on potato, formed
no indole, produced no change in milk, and had no
actlion on any of the carbohydrates. Tt did ned
liguefy gelatin. «In neutral or slightly alkaline
broth, it grew-better, for seidity prevented its
growih. Broth cultures did not show the character-
istie properties of the Pasteurells - a uniform
turbidity - but produced instead flocculi formation
with clear supernatant fluid; a qmall gmount of serum
gdded to the broth improved the growth.

Subcutaneous injection of mice with 0.85-0.3 ml.
of broth culture often had no effect, causing at most
a swelling at the site of injection. . In other cases
death occurred after two to four days. Intra-
peritoneal injections were lethal within twenty-four
hours. One cubic centimeter of broth culture
inoculasted intraperitoneally killed guinea pigs
within twenty-four hours. Five cubic centimetres

subcutaneously/




subcubtaneously killed them in two days. Rabbits
died within twenty-four to forty-eight hours sfter
intravenous, subcutaneous or intraperitoneal in-
jeetion of 1 e.cs broth culture. From his
experimental inoculation of this bacillus into
susceptible dogs, Ligniéres concluded that the more
typical symptoms of distemper, such gs gastro-
enteritis, erythema, pericarditis and pneumonig,
resulted when the organism was introduced intra-
venously. Subcﬁtaneous inoculation into young dogs
of one to two cubic centimeters of broth culture
induced within twenty-four hours a severs lacal’
edematous swelling with, later, the formation of pus
and frequently a fatal issue through the development
of sepiicaemia. By placing sick and healthy dogs
in contact, the latier were infected. The disease
could not be produced by feeding snimals on milk %o
which pure cultures of the organism.had been- added.

Ligniéres also reported the isolation on two
occasions from the lung lesions of distemper dogs of
Bacillus ozaenge foetidus of Perez, which he thought
was the cause of pneumonic complications, while the
Pasteurella orgsnism was the primary inveder. He
did not, however, confirm this theory to any degree
of sgtisfaction.

Von Wunschleim (1905) also in his investigation
into the getiology of distemper obtained from the
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=1o=

nasal secretion, heart blood and exudate from spleen
and kidneys of dogs which had died of distemper, a
Gram-negative, non-sporing, non-motile short bacillus
0.78 = L.BUX 043 = 0.544 with rounded ends whieh
exhibited polar staining.

The growth on agar was white, diffuse gnd
opalescent., In broth there was diffuse turbidity
and often pellicle Tormation. On potato brownish
growth was seen. Milk was not clotted, indole was
not formed and gelatin was not liguefied. The
action on carbohydrates was not stated.

The organism was pathogenie to mice, rats,
guinea pigs, hens, rabbits, pigeons, dogs, and csts.
The author claimed to have produced the elinieal
picture of the cafarrhal gnd nervous forms of dis-
temper by inoculstion of the culfure into susceptible
dogs. He believed that the organism belonged
morphologically, bioclogically and culturally to the
group causing haemorrhagic sepiticaemia and so he
called it Bacecillus canicidus.

Heuer (1906) isolated from the nasal discharges,
lungs and heart blood of dogs dead of distemper,
Staphylococcus sureus end albus and g short, small,
non-motile Gram-negative bacillus producing a fine
white growth on agar, slightly clouding broth with
granular sediment and stringy masses. The organism
did not liguefy gelatin; 1its growth on potato was
very poor and it produced only slightly acid reaction

in litmus milk.
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Heuer, however, studied only three dogs end,
further, the_animal'experimﬁnts he conducted were too
few to warrant eny conclusion as to the identity and
pathogenicity of the organism.

- fhe descriptions of the recovered organisms given
by these early workers are too inadequate to allow of
any definite conclusions regarding’ the species to
which they belong.

The orgenism of Jess compares favourably with
B. bronchisepticus in its morphology and other
characteristics, except for its Gram-positive staining,
but it is possible that he too had committed the same
misteke as Valerio (loei cit;), who also stated at
first that.his 6rganism was Gram-positive, but
subsequently recorded it as Gram-negative.

It is difficult to assess the claims of Lignieres
and Von Wunschleim that their organisms were of the
Pasteurella pre, as their cultursl and even the
bioshemical echaracteristics given in one case are not
satiéfactory to group them as such. Further detailed
study on similar lines made subsequently by other
workers never gave .any indication of the presence of
haemorrhagie septicsemia organisms in distemper cases.

In his extensive study of canine distemper, with
gpecigl reference to its bacteriology, Ferry (1910,
1911, 1912) recorded the isolation of Bacillus
bronchisepticus from the respiratory tracts of eighty-
six dogs out of a total of ninety-three affected with

distemper/
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distemper, and studied the organism in detail. At
first he named thls organism Baecillus bronchicanis,
but subseguently ﬁe found that the same organism was
the cause of a severe infection among other laboratory
animals., In an epizootic which destiroyed many guinea
pigs, a number of rabbits and monkeys, this same
bacillus was isolated, generally in pure culture, from
the respiratory tract and frequently from the blood.
In view of the isolstion of this bacillus from the
blood in 26.5 per eant. of his cases.of canine dis-
temper and in 33.7 per cent. of the fatal cases among
Jother laboratory animals, he changed the name of this
organism to Bacillus bronchisspticus.

Ferry desefibed the organism as a Gram-negatlve,
non-spoering, shori, nerrow bacillus, usuglly found
singly, but often in pailrs. In liquid medis it !
sometimes appeared in long chains. It did not stain
well by Gram's stain, but stained best with LOfflexrts
methylene blue, with which characteristiec bipolar |
staining occurred. The organism was "acﬁive aﬁd
progressively motile. gn ggar plates after twenby-
four hours at 37°C. the colonies were exceedinglﬁ
small, not much larger than a pinpoint, translucent
and slightiy raised., After forty-eight hours they
had incressed to pinhead size, were round, convex,
smooth, amorphous gnd translucent. After seven days
the colonies were much larger snd thicker with a

grumose/
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grumose gentire and undulate‘edge. The bacillus grew
readily at room temperature in gelatin stab, but
caused no liquefsction of the medium. It had no
actlon on any of the carbohydrates and it produced

no indole. Its distinctive cultural characteristics
were especially revealed when grown on litmus milk
snd on potato. It caused no change in the milk
medium after twenty-four hours' incubation at 379.
but efter seventy-two hours the upper half of the
medium assumed g deeper blue colour which extended
through the whole tube in five days. After fourteen
days the colour had entirely disappeared from the
bottom of the tube, end in the upper portion had
become & darker blue. 0n potato meaium aftef twenty
four hours! growth at 3790, a rather thick raised
growth appeared, which was sticky and light tan in
colour and emitted a decided stale odour. AT ter
forty-eight hours the growth had become thicker,
shiny and a darker tan, with a darkening of the

me dium. sera from dogs with distemper always
agglutinated this bacillus, while that from normal
dogs contained no specifie agglutinin.

Ferry was satisfied that he had produced the
disease experimentslly by the inoculation of living
cultures of this bacillus into susceptible dogs.
Also, by injecting cultures into the trachea of
pﬁppies he was able to produce in several instances
the classical symptoms and lesions of distemper.

Terrv/
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Ferry claimed that this bacillus was the primary and
éssential aeétiological factor in cenine distemper.

gne~-fourth to one whole sgar culture of the
organism, when injected subcutaneously into cats,
dogs, rabbits, guinees pigs, rats, mice and pigeons,
produced death only of mice, but when injedted intra-
peritoneslly into these snimals, all died, except
the rabbits, in one to three days with purulent
peritonitis, the organism being recovered in gll
cases from the peritoneasl exudate and respiratory
tresct, end in a few cases from the heart blood, liver
and spleen.

Ferry reported that he had killed and sutopsied
8 large number of normal dogs, but he was szble to
recover the orgenism only from three dogs, wnich he
presumed had been exposed to naturasl distemper. He
was of the opinion that B. bronchisepticus was not
the normgl inhebitant of the respiratory tracts of
dogs.

Entirely independently of Perry, this same
bacillus was isolated from cases of distemper in
dogs by MeGowan (1911, HQI&m. In an epizootic
characterised chiefly by'eatarrhal raspiraﬁory
symptoms and occurring among & considerable number
and variety of enizals in the lsboratories of the
Royel College of Physicians, Edinburgh, this investi=-
gator i;ol&ted 8 bacillus culturally and hiologically
identical with B. bronchiseptlcus of Ferry. The

disease/




disease, as 1t occurred in dogs, was characterised
by distemper-like symptoms, such as purulent discharge
from the eyes and nose, coughing and vomiting,
dierrhoea, fever, gbdominal rash, emaciation,
peralysis end chorea, Cats were especislly suscept-
ible to the disease and were found dead or dying with
catarrhel symptonms. From thirty-two out of forty-
two dogs and from sixty-five out of sixty-ssven cais
showing symptoms, he isolated this bacillus without
difficulty from the mueopurulent nasal discharge, the
trachea or lungs, but not from the blood. He also
recovered it from sixteen rabbits, seven guinea pigs,
a goat, a monkey and two ferrebts, most of which
showed some symptoms of respiratory catarrh. A
leboretory assistant who was constantly hendling
rgbbits and guinee pigs and hegd suffered for over a
year with a severe nasal ecatarrh proved to be
harbouring this bacillus in pure culture in the nose,
but attempts to recover this bgeillus from ten other
cases of catarrh among laboratory workers proved
fruitless. McGowan also recorded two cases of
experimental distemper induced by the introduction of
cultures of his bacillus into the nasal passages of
sﬁsceptible dogs, in one of which a severe attack of
distemper occurfed, ending with convulsions and
paralysis.'

He subsequently isolated the ssme organism from
the nose of one of the five laboratory dogs,
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presumably in contact with infection, but failed to
find it in eny one of nine dogs from outside sources.
Torrey and Rahe (1213) studied sbout one hundred
and £ifty dogs of which ninety were known to have
been infected with distemper and vhich were in
various stages of the diseaée or degd of the infection.
They were able to isolate B. bronchisepiicus from the
nasal discharge, lungs, larynx and trschea from
sixty-five of these animzls. 0f the sixty-five
positive cases, the orgaenism was also present in the
liver in 80 per cent., in the spleen in 20 per cent.,
in the kidney .in 16 per cent., and in the bloed in
6 per cent. of eases. These workers were also able
to induce distemper in susceptible dogs by experi-
mental Inoculations gnd by blowing the dried
orgenisms in infected dust into the nasal passages.

The strains of these organisms isolasted from
sixty-five cazses revesled en gbsolute uniformity in
cultural resctions, except in their regctiion to one
test; only iS per cent. of the strgins reduced
nitrates to nitrites, while 87 per cent. had no
reducing sction.

While Ferry claimed the isolation of this
organism from the blood of about 30 per cent. of his
positive cases, and while ljcGowen denied having found
it in the blood in any instance, Torrey asnd Rahe-
recorded its isolation from the blood of about 5 per

cent/
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cent. of their positive cases. Thése workers agreed
with Ferry that the trachea was the most probable

seat of infection, but they did not underestimate the
importance of the presence of this bacillus im the
nasal dischasrge, even though they were uneble to agree
with McGowan that the infection was primarily in the
nose. .

Torrey and Rehe also made an effort to investi-
cate the presence of B. bronchisepticus in the tissues
of normal dogs. For this purpose they selected
apparently healthy and normel dogs and divided then
into three groupsi-

as Those which were known not to have been exposed
to distemper.

b. Those whose history was not known.

¢. Those whose immunity fD the infection had been
proved by exposure.

Two puppiles classif;ed undéer the rirst group,
which hed never shown any sym@tome of -distemper.and
which hed been carefully isolated for ten weeks:before
being killed, did not show the presence of B. bronchi-
septicus in the cultures made from different parts,
such ss nose, trachea, lungs, blood, liver, spleen,
eta. Three dogs belonging to the second group were
similarly studisd, but from none of them was the
organism isolsated. Twelve dogs belonging to tha_
third group were studied; only three of them
harboured this bacillus, in two cases in the respira-
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tory tract and in one instance in the spleen alone.

Soy; Ferry, McCowan, Torrey and Rehe, working
independently and contemporeneously, arrived at the
conclusion that B. bronchisepticus was the primary
getiological factor in distemper in dogs, cats,
rabbits, ferrets, guinea pilgs, and mounkeys, asnd it
was found predominantly in the respirstory tracts of
such animals.

This view was not shared by Hardenburgh (1925) ,
who studied the importence of B. bronchisepticus in
reletion to distemper, snd after'a dispassionste
survey of the claims mede for it, coupled with the
results of his own exXhensive and careful experiments,
was unable to fegard it as the primary setiological
ggent, & conclusion vindicated by the brillisnt work
of Dunkin and Laidlaw (1926} and Laidlaw.and Dunkin
(1928), who proved beyond doubt thset the primsry '
cause of distemper was a filtrable virus, whilst
B. bronchisepticus was a secondary infective agent
responsible for the involvement of the lungs.

This orgenism has in recent years been included
in the Brucella group, whose type species, Br. Leli-
tensis, it resembles in both individual end colonial
morpholégy'anﬁ in its inability to ferment carbo-
hydrates, TWilson and Miles (1946), however, prefer
to include it in the genus Haemophilus, at least
provisionslly, in view of its conspicuous degree of
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antigenic similarity to Haemophilus pertussis and o
;its toxin production rendering it capable of produc-
ing lesions in guines pigs similar to those produced
by H. pertussis in rabbits and puppies (Mallory,
Horner, and Henderson, 1912; Smith, 1913), while the
lesions produced by B. bDronchisepticus in the lungs
of rabbits are similar to the lung lesions of humen
whooping cough (Rhea, 1915). Further, both H. per-
tussis and B. bronchisepticus are natural parasites
of the upper :espiratory tract.

Referring fo other organisms in the upper
respiratory trdet spart from H. bronchisepticus,
Hamilton Kirk (1922) records that according to the
information received by him from the superintendent
of a well-known English research lgborstory: (name not
given), the organisms isolated from the nasal dis~
charge of a large number of cases of distemper in
dogs were one or more of the following; Staphylococcus
aureﬁs and albus, Bseterium coli communis, Pneumo-
coceus, Stieptococcuﬁ maximus, end Bacillus bronohi-
septicus.

According to Brumley (1938), the mosi coﬁmon_
organisms found in the tonsils of dogs and cats are
streptococei and staphylococci, whiech multiply
rapidly in the tonsils, bringing sgbout tonsillitis.
Severe forms of pharyngitis are occasionally seen in
week~old puppies and kititens, in some cases amounting

almost/
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almost to an enzootie affecting the entire litter.
The most common organisms found in such cssss are
streptococcus and Bacillus necrophorous.

Perez (1901, 1933), while eungaged in the study
of ozsena in human pstients at the Qasteur Institute
of Paris, wes informed by Lignisres (loc. cit.) that
on two occasions he had isolated from the respiratory
tract of dogs affected with distemper the coceo-
bacillus foetidus ozaenae, which Perez had isolated
from Gzaena patients and thought to be the csuse of
that malady. Being interssted in this information,
Perez studied the nasal cavities of other agninals,
such as horses, donkeys, pigs, sheep, monkeys,
poultry, fish, and frogs, but did nf;)t find the
orgenism in any of them. He isolated it only in the
saliva and ns&sal mucosa of one normal dog out of the
eix he studied. He claimed that dogs were the |
carriers of this orgenism in the ssglive and nose, and
that they, particulsrly sick ones in which these
organisms were found in predominant numbers, were
highly infective to men. He did not state the
number of healthy and sick dogs he gtudied in gll.,

The cocco-bacillus‘foetidus ozaenge of Perez
{?erez's bacillus} is g smell Grem-negative,
sluggishly motile organism, growing in broth wiith
charescieristic neuseating odour. It produces
indole in peptone water and ferments only .glucose
with the production of acid and gsas. It has now

been/
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been assigned to the proteus groué, even though it
does not liquefy gelatin. It is found sssociated with
ozaena, but it is doubtful whether it is the primary
gausal organism of that disesse (Mackie and McCartney,
1948 s.). :

In 1936, Pilot, Buek, Davis and Faestman, in their
investigations into the relationship of the haemo-
lytic streptococel to tonsillgr infection and the
incidence of similgr streptdcoeci in'the tonsils of
normsl dogs, recorded that haemolytic streptocoecel
were constantly present in the tonsils of apparently
healfhy dogs. They occurred in predominant numbers
in acute tonsillitis and were also secondary invaders
in the broncho-pneumonia of distemper. Experiment-
ally, the ofganisms were csgpable of producing acute
tonsillitis when freshly isolsted strains were
swabbed on to the surfeace of dogs*' toneils. A human
strai£ (Streptococcus epidemicgs), on the other hend,
falled to produce a reaction. The guthors were of
the opinion that the streptococci from dogs conformed
to the animal type and differed from the humsn ones.
The same authors, by examining the excised tonsils of
fourteen a dult dogs and tonsillar swabs from thirteen
young dogs, found 77 .7 per ‘eent. of the tonsils
carrying haemolytic streptococeil, while the positive
cases were very high (92.3 per cent.) in young.dogs
when, considered separately. The strains were

neither definitely identified nor grouped.




Bastmgn (1936) also recorded the occurrence of
tonsillitis in dogs with menifestations of enlarged
tonsils, often with exudate and fever, snd found the
cause to be hsemolytiec streptococci. These strains
also were not grouped. '

Hare and Fry (1938, a & b) in their comprehen-~
sive survey of the infection of dogs by beta-
haemolytic streptocoececi, while describing various
syndromes caused by these drganiéms, such as adenitis
sterility, septlicaemia, ete., stated that beta
haemolytic streptococei were also resﬁonsible for
tonsillitis gnd pharyngitis in sdult dogs and puppies
According to these authors, the strains isolasted
from dogs belonged msinly to Lancefield's serological
groups. G and ¢, while strsins from groups &, B, D,
and E were occasionslly mst with. On one occacsion
the suthors hed isolgted from 128 bitches, dogs and
whelps beta-haemolytic streptococel of the following
groups:

88 group G; 20 group €; 5 group A; 4 group D;

2 group E, end 9 undetermineds.

; Valsberg and Patchogue (1938} also recorded a
case of acute haemolytic streptococcal tonsillitis
in g two-and-a-half yesr old Scottish terrier bitch
with secondary staphylococcus infection involving
the skin, middle ears, foot pads and vagina.

In 1940, Stafseth isolated haemolytic strepto-
cocci from the tonsils of five young cocker spaniel

puppies/
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puppies showing severe tonsillitis with mucopurulent
discharge from the e¢rypts, and also examined the
swabs from the tonsils of five apparently healthy
_puppies in the seame kennel, finding that three of
them hgrboured lhaemolytic mierococci, one, hzemo-
lytic streptococeci,; and one, both of these organisms.
These strains also were not grouped.

lineth and Ellis (1940) studied streptococcal
infections in dogs with special reference to genital
infections in bitches and the ensuing mortality in
puppies, and recorded the presence of these organisms
not oanly in the wvagina and milk of bitehes but also
in the tonelils gnd prepuce of the mgle. The
mgjority of the strains isolated fell into group @
and a few fell into group C. I
‘ Hare (19486) studied four hundred cases of
infection with beta-haemolyiic streptococci in dogs
extending over a perlod of ten years. He Tfrequently
isolsted these orgenisms from the tonsils and
pherynx of whelps which had died within three days
after . birth, and elso from the tonsils of adult dogs
with tonsillitis. liost of the strains isolated
belonged to Lancefield's group G and a few to group G

Hare does not agree that beta-haemolytic
streptococci are recoverable from the tomsils of
healthy dogs, but is of the opinion that such
positive cases are the cyclical wening phsses of

chronic infection.
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In his study of the haemolytic streptococecl in
various species of domesticeted animsls, Ga&sida
(1947 ) recorded the results of his two surveys of the
incidence of haemolytle streptococel in the throats
of the general dog population. In one, the examing-
tion of the tonsils of one hundred dogs attending the
out-patient clinie of the Royal (Dick) Veterinary
College revesled 34 per cent. positive cases. In
snother survey at a different time of the yesr, a
similar number coming from the e¢linic of a private
practitioner in Edinburgh were examined, and 60 per
cent. were Tound positive. 4 few of these strains
we re grouped and Tound to belong to group G.

Bosworth (1947}, discussing the question as to
whether the presence of sitaphylococci in the tonsils
of dogs could be held responsible for shronie ill-
heglth associated with mild widespread pustular
derma%itis, stated that the records of the Royal
Veterinary gcollege, London, indicated that staphylo-
coccl were not present ss commonly in tonsil swabs
as ‘streptococci, but they were occasionally met with.
Heemolytie strains of staphylococci had been
iisolsted from throxt swabs of dogs with enlarged
p§§§§§§@§1 and cervieai lymphetic glands, from the
throat swabs of & dog with furdmculosis, and also
occasionally from throat swabs in cases in which it

‘seemed/




gseemed unlikely that the tonsil was playing any
pert in the disease observed.  Bosworth admitied
that no adequate survey of staphylococel in dogs in
normal health and sickness had yet been made, and
in the absence of such a study he was of the opinion
that it was premature to attach signifiecance tb the
ﬁgxe presence of staphylococel on the tonsils, but
it was unwise to disregard them when they occurred
in an ouviously sepitic focus accompsasnied by the

involvement of the neighbouring lymphatic glands.
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SOURCE OF NMATERIAL AND METHOD OF COLLECTION

This part of the study comprised the examingtion
of the upper respiratory tracts of one hundred dogs
of different breeds and of different ages varying
from two months up to fourteen years; as shown in
Table Ia and Ib. Seventy-five of these animals were
for all practical purposes considered normgl or had
at least no visible signs of eny respiratory troubles,
while the remaining twenty-five were classified sas
sick ones with one of the Tolleowing complaints: nasal
catarrh, bronechitis, convulsions, chorea, anaemia and
debility, mosilj assocliated with distemper. Caxre
was taken not to select for étpdy any dog which had
recelived treatment in any form.

All the dogs were made available ét the oﬁt—
patient elinic of the Royal (Diek) Veterinary gollege.
Sixty-seven (50 normal and 17 siek) were destroyed
painlessly at the request of the owners, either by
the intravenous injection of saturated solutions of
megnesium sulphate or by the intracardisl injeciion
of nembutol. Such destroyed dogs were preferred for
examination for the obvious advantages that the parts
could be well rubbed and a good guantity of mucus
made gvailleble for examination. Further, it was
found not practicable by any device to swab the naso-
pharynx of a living dog satisfactorily. Even & swab

improvise&/
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improvised on the pattern of West's post-nasal swab

used for swabbing the human nesopharynx was not of much

avail in dogs, as it was difficult to keep the mouth
of the dog sufficiently well opened to conduct this
operation. . It was possible to take nostril swabs of
quist dogs, but to swab the nose of & wvicious or
nervous dog was difficult without using s ome force,
attended by the risk of injuring the mucdus membrane
of the nasal eavity, resulting in haemorrhesge, which
would have been resented by the owners. Swabbing of
the tonsils was feirly easy, but here too some smount
of force had to be used in nervous 4dogs. A1l these

difficulties were overcome by choosing destroyed dogs,

gnd by that meesns more accurate results were expected.|

In the case of thirty-three (25 normsl and 8 sick)
only nose gnd honsils were aﬁudieﬁ.

As soon as the dog-waé destroyed, both nostrils
and the surrounding skin were thoroughly wiped with
cotton Wool soaked in absolute alcohol.  Then a
sterile cotton wool swab was passeda through one
nostril into the nasal cavity as far as possible, witﬁ-
drawn end passed into the other nasal cavity in the
same way. Then the mouth of the dog was kept wide
op8@n by an assistant, the tongue was pressed down,
exposing both the tonsils, which were rubbed with‘a
second swab. Again & third swgb, which was slightly
bent at the tip, was inserted behind the soft palate

and/




and passed through the nasopharynx to a depth of
about one inch, collecting & sufficient guantiiy of
muecus from this site also.

In living dogs, when swebbing the nose,‘the same
precautions were teken in wiping outside the nostrils
with absolute alcohol. While sn assistant was
holding the dog with its head raised the swab was
gently pessed through the nostril into the nasal
cavily, removed, and sgain passed into the other one.
It was not possible to pass the swab far inside fhe
nasal cavilty, nor was it advisable to Tub hard ss was
done in killed dogs, nevertheless sufficient mucus
was slways available on the swab. Similarly, while
gn assistent opened the mouth of the dog, both
tonsils were touched and a satisfactory swab cbtained,
The nasopﬁeryﬁx was not swabbed in the living dog.

In one dozen dogs, swabs were taken from the
tonsils before destroying and again afier destroying,
while furthermore the tonsils of‘six_of them were
excised under strict aseplic precsutions and tri-
turated with sand and saline for the purpose of
making separate cultures and comparing the results,
in order to check and confirm the efficiency of mere

swabbing of the parts.
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TABLE I,

Description and generzl condition of the seventy-five

% apparently normel dogs examined.
i
i3
X Visible
Living signs of
ogl Breed sex Age or General condition | respiratory
7o . Destroyed trouble
gocker spanisl Female |6 months |Destroyed| Fracture,femur None
Coecker spaniel Femsle |14 years|Destroyed| Normsl None
collie, cross Female |10 years|Destroyed| very fat None
Cocker spaniel ale 8 years |Destroyed ] Slight skin.: -
discacse None
Mongrel kale 1 year Destroyed | Normal None
gollie, cross Pemgle |18 years|Destroyed | Normal None
Scotiish terrier | lale 4 years |Destroyed| Normal None
liongrel Mele 2 years |Destroyed| Normsl None
Cocker spanisl date 15:years |Destroyed| Normal None
Greyhound Female 18 years |Destiroyed| Fractured Tibisa None
Terrier, cross liale & months |Destroyed{ Wormal None
Terrier, cross | Female |3 years |Destroyed | Normal None
Perrier, cross | Female |12 years|Destroyed| very fat None
Collie Male 14 yesrs|Destroyed | Debilitated None
Gollie | Male 14 years|Destroyed | Injured eye None
Terrierjiwire-
haired Male 11 years|Destroyed | Normal None
Terrier,cross Male 1 yesr Destroyed | Normal fone
Cocker spaniel Male 1 year Destroyed | Normal Tone
Terrier, cross Male 7 years |Destroyed | Normal None
Terrier, ecross Iiale 14 years|Destroyed | Cataract. both
eyes Noneg
Alsgtian Msle & years |Destroyed | Fracture, hip None
Terrier, cross Femgle {6 years |Destroyed | Eczemsa Nong
Terrier, cross Female |5 months |{Destroyed | Normal Nons
Spaniel Female {5 years |Destroyed | Eczems one
Spaniel liale 8 months {Living Fracture, nip None
Lebrador Male 11 years {Destroyed | Normal None
Terrier,wire- :
haired lale 12 years {Living Normal None
Terrier, cross .f{Female |5 months {Destroyed | Normal None
Terrier, | erass Male 1 year Destroyed | Normal None
Terrier, cross [Jale |4 years |Living Normal None
Hound Female |3 years |Destroyed | Normal None
Collie Female {6 months {Destroyed | Normal None
Terrier, cross Male 2 years |Living Normal None
Terrier, cross Male & years |Destroyed | Weak gnd angemic | None
Hound lale |4 years |Destroyed | Compound fracturel
: tibig None
Cocker spaniel Male 2 years |Living Normsal None
Hound lMale 6 months |Destroyed | Fracture, loin None
Golden retriever |Female |8 years |[Living Normal None

\
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TABLE Ta (Contd.)

|

Vieible
‘Living signs of
Breed Sex Age or General condition {respirstory
Decstroyed trouble
speniel, cocker | Femalef 5 years |[Living Normsl None
Speniel Femalel 5 years |Destroyed|Fraeture, hip fone
Scottish terrier|PFemale] 13 years|Destroyed| Normal None
Perrier, cross iiale 2 years |Destroyed] SKin disegse None
Cocker spaniel Femgle] 13 years|Destroyed| leak one
Terrier, cross Male 2 years |Living Normal None
5 | Collie M=le 9 years {Living Normal None
46 | Terrier, cross lsle 1l yesr Destroyed| Normal None
47 | Perrier, cross lfizle 18 monthgDestroyed| Normal 1jone
48 | coXlie iale 185 years|bDestroyed| Weak _None
49 | Alsatian liele | 5 months|Destroyed| Compound fractume, |
femur ' None -
50 | Terrier, eross |Femalel 8 months| Destroyed| Normal None
81 | Secoktish terrierfliale } & months|Living Normal i None
52 [Tferrier; cross Lale 15 yeers|Destiroyed| slight skin dis-
. egse, weak None
53 | Alsstian lale 6 months|Living glightly indisposed None
54 | Lebrador liale 2 years |Living Normal jone
55 {Alsatian Male 2 years |Destroyedf skin disease None
56 | Terrier, cross |Femalef 4 months| Living Normal None
57 | Golden cocker Femslel 2 years (Living Noxrmal None
58 | Golden cocker Femalel & years |Living Normal _None
59 | Cocker spaniel  |liale 2 months}Living Normsl None
60 | Cocker spaniel | lale 2 monthsjLiving Normgl None
61 | Poodle Femglel 2 years |Destroyed| Fracture, femur None
82 | Scottish terrier| Male 2 yeare | Destroyed} Fraciure, hip None
63 | Texrier, cross |Mdle | 3 years |Desiroyed| skin disease None
6& | Scottish terrier ldale 25 years|Destroyed} skin disease None
65 | Terriexr, cross | Male 3 years |Destroyed} Fracture, tibia None
66 | Terrier, cross Male 1l year |} Destroyed} Eezema ; None
67 | Hound liale 2 years | Living Normal None
68 | Golden retrievex] liale 4 11 years| Living Normal None
69 | collie Fenale 14 yesrs| Destroyed| Tumour on mamusry
“ k- gland nNone
70 | Terrier, eress. |lale 2 yeers jLiving Fround None
71 | Cocker spaniel |[lNale 1 year |Living Normal None
72 | Scottish terrier| Male 1 year Living Normal : None
78 | Terrier, ¢croOss Femalel 4 years | Living Wouné, neck & back None
74 | Cocker spandel |lMale | 8 years | Living Wound , foot None
75 | Terrier,; cross |lisle | 5 years |Living skin disease None

g ————
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TECHNIGUE AND PROCEDUERE

Immediately after obtaining the swabs with the
specimens of mucus, cultures were made on the follow-
ing media end incubated at 37°%. serobiecally:

.1, Five per cent. horse blood ggar plate.

2. (Chocolate agar plate.

3. lacConkey agar plate.

4, One per cent. glucose broth.

The swab was rubbed over a small ares at the
edge.of each plate and then successive strokc inocu-
lations were maede in the remginder of the plates by
means of g platinum loop, the tip being éharged
several times from the area inoculated directly with
the swab. After rubbing on the plate, the swab was
dipped into a tube of glucose broth. gultures from
the nose, nasopharynx and tonsils were marked as N,
NP, and T respectively, bearing also the date.

The plates were examined after 18 hours' incuba-
tion and the presence of different typeé of colonies
and their approximste numbers were noted. The blood
agar plate was examined particularly for the presence -
of coloniss of hsemolytic streptococci, and such
colonies, when present, were subgultivated to another
blood ggar plate. Other prominent colonies were also
subcultured on to blood agar plates. The sub-'
cultivaetion of streptococci at this stage was
necessary, as it was found Dy experience that on

longer/
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longer incubation the whole medium became haemolysed
owing to the activily of other organisms, such as
steaphylococcl or coliform organisms, when it became
difficult to pick up heaemolybtic strepiogcoccal
colonies with any degree of certainty.

Smears were made from the glucose broth cultures)|
rstazined by Gran's method and examined, and the
morphology of different orgsmisms and their frequency
noted.

The original ﬁlates were again examined dttar
twenty-four hourstand forty-eight hours'~incubétioﬁ,
and if sny new type of colony was notiCed; it was
subcultured on to blood agsr. The‘ehogplate aéér
plate was specially examined after 48 hours®
incubation for colonies resembling those of haemo-
philus, and any such colonies were subcultured on
fresh plates of the same medium. :

Subcultivation was carried out until pure
cultures of representatives of all the different
colonies, on the originsl plates were optained.

Films of these cultures were then prepared and the
morphology end resetion to Grem's stein of ‘the

orgenism was exemined. The following meodiricetion of

Gram's stain recommended by White and @ﬁﬁ*’*;&gﬁp

(1945) gave excellent results and was used throughout;
1. (ne' per cent. golution of ecrystal violet in
‘distilled water, filtered. The slides were covered

~
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this dtain aad to each slide five drops of & rive per
cent. solution of sodium bicarbonate were added.
The stain was allowed to sct for one minute.

. ‘T"he stain wes then washed off with =
selution of one per cent. potassium mercuric iodide
in distilled water and the latter sllowed to remain
for at leaét one minute.

8. the film was then washed in tap water.

4. Decolorized with acetone' (100 per cent.)
until no éurther colour was: lost.

' O. Washed again in tap water.

6. The film was then counterstained with
dilute safrsnin for one minute (one part of 1 per
cent. safranins 10 parts of distilled water)

7. ' Finally washed with tap water gnd dried.

When & large number of slides were being stained
racks were £illed in rows and steps 1, 2 and 5
applied to all 'slides af one Gime. it was satis-
fectory to decolorize gbout six slides at a tinme,
tilting the rack so that tlie gecetone ran off and did
not stend on the smears for any.éppreciable time
before washing mﬂﬁh tap weter. This method gave
better differentiation, end it was particularly use-
ful when large numbers of smears of different density
were stained at a time, as necessitated by this
investigation.

The Gifferent orgenisms isolated from the nose,

nasopharynx/
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nasopharynx and tonsils of healthy dogs were

{bdentified as Nl, Nz, NB.--.-I:NP:L, I‘}Pz, }IPS---.-. Tl,

Tos Tgeeoe.., and the organisms in the same situations
from sick dogs were represenied as Ngs Nps Ngsvessoe
NPy Npyp» NDgevoves Tg TB’ Toreoees and so. on, waile

the reference numbers of the dogs preceded these
initials.

When pure cultures were obtained, such of the
organisms as could be defiﬁitely identified by means
of their colonial form, morphological sppearance, and
staining reactions, were subjected to special tests
fof further confirmation and typing,-as-shown undei
their respective headings. Organisms ﬁhich could
not be readily identified were subjected to a full
series of tests as follows:-

1. Motility: examined for in young rapidly-growing
broth cultures 6-8 hours old, incubated at 27°G. and
229c. respechively.

2. Type of growilr in broth.

8. Type of growth on nutrient agar.

4, Presence or absence of haemolysis on © per cent
horse blood ager plate.

5. Growth on lacConkey's agar plate.

6. Type of growth in gelatin stab culture and the
presence or absence of liqpefacfion.

;i de Lgffler's serum - type of growth and the
presence or sbsence of liquéfaetion.

8. Potato slope - type of growth, particulsrly

the pigmentation.
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9. Biochemical reactions. (a) The following series
of Barbohyirates média were inooulated and incubated
et 37°C. and examined daily for ascid or acid end gas
production, until terminated &t the end of fourteen
days: glucose, lactose, mannitol, inositol, maltose,

duleitol, sucrose, saliecin, raffinose, trehalose,

inulin;dextrin,twﬁﬁnig:3,xylose, sorbitol, arabinose,
and glycerols

(b) Litmus milk: The Fformation of scid or alkali,
clot, clot disrupted by gas, peptonizeiion and other
changes were noted for &bout:two weeks.

(¢) Methylene blue (1 in 10,000): The ability to
| grow in the presenceg of the dye amd the produciion of
partial reduction or co£§lete reduction was noeted.

(d) Catalase; 4n sgar slope culture was removea
after 24 hours' incubation and 1 ¢.c. of Hs05(10 vol.)
was poured over the growth, and the tube was sel in
an inclined position. Positive reasction was
indicsted by the production of gas bubbles.

(¢) Indole was tested for by téking a five days
0ld culture in peptone water and transferring 2 c.cC.
of it to a small test tuﬁa- 0+8 c.c. of ether was
added and the tube shaken thoroughly and then allowed
to stand until ether collected on the surface and
then 0.5 c.c. of Ehrlich's rosindole reagent was
added. :

(£) Ammonia: To the remaining peptone water culture

in the tube, & few drops of Nessler's reagent were

added/
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added and the formstion of a brown colour was noted
as positive and a faint yellow as negative.

(g) Methyl red (M.R.): Tested by sdding about two
drops of 0.04 per cent. solution of methyl zed to
about 5 c.c. of glucose phosphats culture after
three days' incubation.

(h) Voges-Preskaur reaction: Tested by adding
1l e.c. of a 10 per cent. solution af casustic potash
to sbout 5 c.c. of glucose phosphate culture and
allowing 1t to stand &t room temperature for some
hours.

(i) Nitrate reduction; Tested on the nitrate
broth culiure after five days' incubation by edding
1 e¢.c. of solution i. followed by 1 e.c: of solution
Be Positive reaction was indicated by the formation
of pink, red or marrow c¢colour.

Solution.A. was prepared by adding 22 ml. of
distilled water to .1 gm. of Arnaphthylamine, dis~
solved by gentle heat, filtered snd 180 ml. of dilute
acetic scid (sps, gr. 1l.04) eadded.

Solution B was prepared by dissolving 0.5 gm.
of sulphenilie acid in 150 ml. of dilute acetic acid,

(j) Hydrogen sulphide: Broﬁn_or black coloura-
tion of the lead scetate mediwum was suggestive of
positive resction (heart extract broth containing
4 per cent. peptone, 2.5 per cent. agar and an equal
guantity of one per cent. solution of basic lead

acetate).
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Orgenisms mhich‘did not geow in ordinary media
ghd which were definitely haemopnilic, were grovn in
haemopeptone weter, in order to test their motility
and indole production, and their sugar reactions were
tested in a special medium recommended by Rivers asnd
Kohn (1921). Thesé media were prepared by the
following methocds:~

Heemopeptione water:

Peptone (Evan's) = 20 gums.
Sodium ehloride = 5§ gms.
Distilled water = 1000 c.c:
Boiled and adjusted to pH 7.4 >
10 c.a. of washed horse red blooq cells added
and heated to 95°¢. Filtered through paper.,
sterilised through a Mendley filter, tubed in 10 c.c.
quantity and incubated for sterility.

Sugar medium for hasmophilus:

Peptone (Evan's) = 2 gms.,

Sodium chloride = 5 gns.

Shredded agar = 15 gms.

Distilled water == 1000 c.c.

The mixture was boiled and titrated to PH 7.4,
filtered and sutoclaved in 100 ¢.c. guantities.
After it was teken from the gutoclave and while it
was still at 95°. 1 c.¢. of washed R.B-C., 10 c.c.
of a 10 per cent. solution of the required sugars
and enough 25 per cent, alcoholie solution of brom
cresol purple, to give a good colour, were added.

While/
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while still warm, the medium was tubed and later
incuhated to test the sterility. While making the
medium care was tTaken to have a good guantity of

water of condensation.
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RESULTS

(€8

The bacbterial flora of the nasal Passages
differed in several respects Irom those of the naso-
pherynx end tonsils. Exemination of the primary
culture platés, especially the blood ager plates,
showed some striking differences regarding the amount
of growth obseryed on them. The growth was less
copious and the different types of colonies were
fewer in number on the culture plate from the pose
than from that of the nasopharynx, while it was
highest in the tonsil culture.

Streptococei, which were predominant in the nose,
were less Ifreguent in the nasophsrynx and still less
in the tonsils. Wheﬁ present in the tonsils, they
corprised only a smsll percentsge of the total numbér
of colonies, wiereas -in the nasophsrynx their numbers
were higher, gnd in the nose they consiituted the
majority of the colonies.

Similarly, haemolytic gtreptococoi Were more
frequent in the toasils thean inlfhe nasopharynx and
conprised only a smell percentage of the colonies in
the nasal swabs. The number of colonies of this
orgenism was very large in the cultureg of tensil
Swabs, somewhat less in those of the nasopherynx, but
only a few, when present, in cmlftures from the nose.
Tt was also observed that the growth Was more copious
in the cultures of the swabs from sick dogs tham Ino:n

those from corresponding situations in normal dogs.
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No merked differences were observed regarding
the numbers and types of colonies in the cultures
obtained from living or destroyed dogs. S imilarly,
cultures of helf a dozen exciged tonsils did not show
any merked difference when compared with the swabs
taken from the same dogs before and after death.

The following organisms were isolated from the
normal and sick dogs, and the gppropriste study of
gach species was made as dealt with under their
respective headings:-

1. Stephylococei.

2. Beta-haemolytic streptococci.

Z. Non-haemolytic streptococci

4. (Cram-negative cocci (Neisseria).

5. Hsemophilus bronchisepticus.

6. Coliform bacilli.

7. Diphtheroid bacilli.

8. Anthrecoides (Bacillus subiilis group).

9. Bacterium alksligenes.

10. Bacillus Friedlinder.
11. Heemophilus canis.
1l2. Proteus sp.

13, Leptotrichia sp.

14, Unidentified.

The absolute and relative frequemcies of these
orgenisms in the nose, nasopharynx and tonsils of
normsl snd sick dogs are shown in Tables II& and IIb

respectively, and their summeries in Tables III and IV

—
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Absolute and relative frequencies of various organisms isolated from the nose, nasopharynx and tonsils of sick dogs.
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TABLE TIT

Summary of the incidence of different organisms in the

normal and sick dogs.
Normal dogs (75) Sick dogs (25)
o No. et Per‘ c?nt. o, e Per‘ ct:—mt. Difference

positive| positive | positive| positive per cent,
Staphylococei 53 .7 21 8L + 13.3
- T L2 6 17 | 68 + b
Non-haemolytic
streptococeci 58 T3 2l 96 + 18.7
Grem-negative cocci 45 60 Uy 56 -l
H. bronchisepticus 1 18,7 13 52 £ 35345
Coliform bacilli 16 21.3 iz 18 + 26,7
Diphtheroid bacilli 12 18.7 7 28 : + 9.3
B. subtilis group 12 16 5 20 + L
Bacterium slkaligenes 27 36 15 60 % 35
it 3 * % 16 + 16
Haemophilus canis 9 12 2 8 -l
Proteus sp. 12 16 7 28 + 12
Leptotrichia sp. 18 2l o7 28 + 4
Unidentified group (a) 45 60 16 6l + 4 :
Unidentified group (Db) 36 48 1% Ly - L
Unidentified group (c) 27 36 10 40 + L
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STAPHYLOCOCCI

Preface. Much work has been cevoted to the
study of staphylococcl obtained from humsn sources in
order to distinguish psthogeniec from non-pathogenic
strains. Various proPerties, such as pigment
production, fermentation aof mannitol, liguefaction of
gelatin, the production of haemolysis on blood agar,
the production of filterable toxins snd. their
differentietion by haemolytiec, skin-necrotising and-
lethal effects, have all been examined. Other
properties, such as the demonstretion of leucocidin,
fibrinolysin, and the lethal effect of the steaphylo-
coccl themselves on experimentel animgls, have glso
been studisd.

Recent work on the cdassification of staphylo-
cocoli, pafiicularly by Chapman et gl (1834),
Cruickshank (1937), Fairbrother (1940), and Qhristie
and KE@gﬁ (1940) , has showﬁ that whiles some of the
other tests are of considerable value, the only
absolute criterion of psthogenieity is the production
of cozgulase. Some workers now accept the division
of the genus Stegphylococcus into Stephylococcus
pyogenes (coagulzse-positive strain), and Staphylo-
coccus saprophitious (cosgulasse-negative strain), as
suggested by Fairbrother (1940).

A search of the literature revealed thet until
recently very little of the work done on staphylococel

of/




of animel origin had been directed to discovering
criteria of pathogenicity. Dumas (1914) exsgmined
the culturel and biochemical resctions of seventsen
strains, eight of which were of animal origin and
nine of humsn. Minett (1936) examined fifty-one
pathogenic strains from various snimal species, with
particular reference to their toxins;, but diﬁ not
determine their capaeity to form coagulease. He
concluded that the production of bete-toxin was &
characteristic feature of haemolytic staphyloecoecci
obtained from animals, end that strains from dogs
could be distinguished by their greater proteolytic
powezr. Cruickshank (1937) ezamined six enimal
strains of unspecified origin for coagulase production
by the tube test. All were cosgulase-positive.
Bell (1940) studied sixty-one strains of diverse
animal origin, including ten sirains from dogs, for
toxin formation, pigment production; haemolysis
production, eosgulase production and fermentation of
mannitoi, and conecluded that coagulase production
more nearly correlsted witin haemolysin production

than did fermentation of mennitol. Fisld and smith

(1945) examined a large number of strains of staphylo:
coeci of humen snd snimal origin and concluded that
coagulase production was confined to pathogenié
staphylococci. Christis, North and Parkin (1946)
have reported the examination of 1,087 strains of

gtaphylococei/




staphylococel from human and enimal sources, all of
which were tested for coagulase production,hsemolysis
on sheepts blood agsar, forﬁation of pigment and
fibrinolysin and Termentation of msnnitol. A number
of them were also examined for pathogenicity to mice.
These suthors concluded that a strain may produce
coagulase and still be non-pathogenie, =znd that all
pathogenic strains produce haemolysis on sheep's blood
aggar, wirile non-pathogenic strains do not. Recently,
Smith (1947), in his more comprehensive study of
staphylococei of enimel origin, with particular regard
to the determinstion of criteria of pathogenieity,
examined 173 strains of diverse animgl origin,
including 39 from Gogs, for garious properties,
including dermatoxin prq@uatién, the lethal effect of
toxin and orgénisms on mice and rabbits, and concluded
that the production of coggulase was the only absolute
criterion of pathogenicity. Pathogenic sirains also
showed liguefaction of solid serum gnd fibrin, the
production of beta-haemolysis on sheep’s blood “agar,
agnd of haemotoxin, dermstoxin, and lethal toxin, but
these properties were shown only by some of them.
According to this investigation, the pathogeniefstrains
from dogs formed a faifly distinct group im that they
nearly gll produced white pigment, formed much beta-
toxin but 1ittle or no alphatoxin, were non-lethal to
mice and rabbits; most of them sctively liguefied

solid serum and gll produced fibrinolysin.




Methods followed in this survey

All the strains isolated from both normsl gnd
sick dogs were examined for pigment production,
fermentation of lactose and mannitol, liguefaction of
solid serum, coagulase production and hszemolysis on
blood sgar in the manner described below.

Pigment production, The chromogenie characters

were compared on threeg different types of media, viz.,
nutrient agar, LOffler's serum, and 33 per cent.
milk agar (Christie and Keegh, 1940).

Liguefacetion of solid serum. Horse serum was

used for this purpose. Incubstion was at 37°¢. for
ten days.

gelatin licuefaction. 1In stab culture incubated

at 22°0. and observetions msde For two weeks.

Coagulase production. The method advocatéd by

Topley & Wilsog {1846 al was followed. 0.1 ml. of
an overnight broth oculture was mixed with 1 c.e. of
a freshly prepered 1/10 dilution of rabbit plesma in
saline. The mixture was incubated at 37°C. for
thirty-six hours, snd if no clot had formed by that
time, it was left overnight at room temperature and
re-éxamined. fwo control tubes, one containing
diluted plssma alone and the other inqculated.with a
known coagulase-positive strain, were always put up
with this test.

Haemolysis on blood agar. The method sdopted

by Smith (1947) was employed. Broth cultures of the

strains/




=5

strains were spot inoculated on to a 10 per cent.
sheep's;blood agar gnd examined after twénuy~four
hours! incubation at 5700. and then left st room
temperature for a further period of four days.
Resulis.

‘ Staphylococel were isolated from fifty-three
(70.7 per ecent.) of the normal dogs and from twenty-
one (84 per cent) of the sick dogs, from one or more
situations.

Thirty-seven (49.3 per cent.) of the normasl and
seventeen (68 per cent.) of the sick dogs yielded
pathogenic (coagulase-positive) strains. Their
frequency of occurrence in the nose, nasopharynx gnd
tonsils of normal and sick dogs are represented in
Teble VI. From normal dogs, 66.7 per cent. of the
nose, 34 per cent. of tjre nasopharynx and 24 per cent,
of the tonsil swabs were positive, while the
frequency increased to 84 per cent., 58.8 per cent.
and 36 per cent. respectively in the corresponding
swabs from sick dogs.

Pigment production. Pigment production was found

to wry sccording to the medium, temperaiure and
duration of incubation employed. But the best
results were_obtained with 3% per cent. milk ggar,
readings being taken after two days at 37°C.
followed by four days at room temperature.

0f one hundred and twenty-five streins, only
sixteen (12.8 per cent.) produced golden pigment,
vhile/




TABLE V

Percentage carrier rates for Staphylococci
in relation to Coagulase-positive strains

[lo. of o. positive Percent positive
Class  gdogs Number Percent |for pathogenic for pathogenic
swabbed | Positive | Positive |(coagulase +) strains | strains.
jormal 75 53 10:7 57 49.3
ick 25 21 8l L 0d7 68
jombined | 100 T4 T4 5k ok
TABLE VI
The frequency of Staphylococei in the nose, nasopharynx
and tonsils of normal and sick dogs.
Normal Dogs Sick Dogs Combined
situation Number | Positive [Number [Positive Number | Positive
; swebbed | No. | & swebbed [No. |5 swabbed | No. | 7
Nose 75 50 {66.7 25 21 | 8L 100 71 71
Vasopharynx 50 17 Bh 17 10 58.8 67 27 40.3
Tonsils 75 18 |24 25 9 B6 100 27 27
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while the rest (87.2 per cent.) were white. 0f the
¢lighty-three coagulase~-positive strains, only six
(7.2 per cent.) were aureus and among forty-two
coagulase-negetive strains, ten (23.8 per cent.) were
gureus. This is in sgreement with the observations
made 0Oy Sﬁith (1947) that only a small percentage of
pathogenic staphylococei from dogs form aureus pigmﬁnt‘
while the rest produce white pigment, and that a fair
percentage of non-pathogeniec strains also praducé
aureus pigment.

Cosgulase production. Of eighty-five strains

from normal dogs, fifty-one (60 per eent.) and of
forty strains from sick dogs, [hirty-two (80 per cent
were positive for ceoagulase. On the whole, of 125
strains from normsl and sick dogs, eighty-three (66.4
per cent.) formed cosgulase. Twenty-one (25.3 ber
cents.) of the coagulase—pos;tive strains proauced firm
solid coagulum with rabbit plasms within three hbu;s*
incubation. Forty-five (54.2 per cent.) of them did
so in six hours and seven (20.5 per cent.) were found
pbositive only efter leaving the tubes overnight.

Liguefection of solid serum. Forty-seven

(37.6 per cent.) of the ftotel of 125 strains were able
to ligquefy solid serum.  The majority of them acted
repidly end copiously, causing deep depressions in the
medium within twenty-four hours, which increased
considerably on further incubaiilon. 0f the eighty-

three/.
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three coagulase-positive ctrains, forty-three (51.8
per cent.) liquefied serum. only four (9.5 per cent.
of the coasgulase-negative strains liquefied this

med ium. The process in this case was slow. Such
proteolytic power was attributed to the pathogenic
strains of étaphylécocci Trom dogs by Minett (1936
end Smith (1947), but none of the non-pathogenic
strains studied by Smith were sble to liquefy either
dog, horse, or ox serum.

All the cosgulase-positive sitrains which ;
liguefied serum produced either alpha-beta type of
haemolysis or the beta type alone, but &he four
cosgulase-negative strains, namely 37N, 58Nz, 37Ts,
and 59 N1 which had feeble proteolytic power failed
to produce either beta-~ or glpha-beta type of
haesmolysis. Two of them produced glpha-type only,
while the other two were inert on sheep's blood agar.

Liquefaction of gelstin. 0of the total of 185

streins, one hundred and eleven (88.8 per cent.)
liguefied gelatin. Al1l the coagulase-positive
strains and 66.7 per cent. of the coagulsse-negetive
gtrains liquefied this medium, alfhough the degree of
liguefaction varied with different cultures. Even
the repid and extensive liguefaction did not
neGGSSarilj correlate with coagulase production.

This test sgain is of no prectiecesl value in aifferen-
tiating psthogenic and non-pathogenic streins from
dogs. This is also guite in agreement with the

observations made by Smith (194%).
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Fermentation reasction. Of eighty-five strains

from normel dogs, fifty-nine (69.4 per cent.) and of
forty strains from sick dogs, thirty-three (82.5 per
cent,) fermented mesnnitol. A11 but four coagulase-
pomitive strains =amd twenty (47.6 per cent.)
eosgulase-negative strains fermented mannitiol. The
mejority of the strains showed slow action on this
sugar, usually requiring three to five days for
definite reaction. Lactose was fermented by all
the strains with the exception of one (strain &O0NP ) ,
which did not ferment either lactose or mannitol, but
wes coagulase-positive and produced alpha-ﬁeta type
df haemolysis on sheepfs blood sgar. The results
indieate, thersefore, that lz=ctose and manﬁi%ol
fermentation do not serve to classify the pathogenic
straeins, or to distinguish them from non-pathogenie
ones. This agrees with the findings of Cowan (1939),
who stated thet greater correlation between mannitol
fermentation and cosgulase production is found gmong
strzins of humsn origin then among those of animal
origin. Bell (1940) and Smith (1947) also drew the
same conclusion.

Haemolysis on sheep's blood agar. For the

purpose gf elassification only, a clear zone of
heemolysi® is referred to as alpha type, a semi-clear
zone as beta type, and a clear zone surrounded by a
semi-clear zone as alpha-beta type-

Fifty-one (60 per cent.) of the strains from

normal/




59.

-

*8jeq + Bydre = g+V . “gqeq = € *eydre = ¥
69 odfy g+y | .
L1uo ol u g | {
Ltuo. edfy ¥ odfy ¥ ; g Lruo odfy y Jede PooTq
L9V 19 'k 6°¢6 G gl dosys uo sTSATowseH |
9°Lh 22 02 2°G6 X 6L UOTHBIUBULIOS TOJTUUEH
00t = Zh 8°86 T z8 UOTIRIUSULIOT 950508
L*99 L o 8¢ 00 - €Q UOT308IONDTT UTYETOD
(moTs) !
66 8¢ H 814 o't ch UOT4oEJONDTT umIss
(snqre) (1 ; (snqTe) w
g €2 2¢ ot 2°L LL 9 UOT3B4UCUBTA sneany
*queo od oAT3TS0d |oAT3eBa) | oATTSOL | quso aed saTaTSOd| oAT3eTeN BATHTSOd S0T}STI0308IBYD

SUT®ILS OATjeSou-oseTnd®OD ZW

sSuTwalS oATyTsod-aseTnde0) €@

X

TTEVi

SUTBIZS 2AT}edau-oseINde0) pue mbﬁwﬁmomummdﬁﬁmmoo usemM}eq UOSTIRAWON



normal dogs and thirty-four (85 per cent.) from sick
dogs produced haemolysis. 0f the eighty-three
coagulase—ﬁositive stralns, seventy-eight (93.9 per
cent..) showed'haemolysis, two c¢f alpha type only,
seven of beta type only, and sixty-nine alpha-beta
type. Only five were inerid. Among cosgulase-
negative streins, seveh produced alpha type only, ﬁhe
remaining thirty-five were completely inert. None
of the coagulase-negative sirains produced eitner
beta type alone or slpha-beta type. Smith (1947)
adso did not find any of his twel#e non-pathbgenic
(coegulase-negative) strains producing alphg-beta or
beta type of hsemolysis, though three of them
produced alpha type only. 411 the pathogeniec
(coagulsse-positive) strains of smith produced

heemolysis, unlike the exceptions noted in this study.
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TABLE. XI

Characteristics of Staphylococei

5
S n
O Gt g o
ol ol fi8=
E ' Biochemical Coagulase :E ;E g_ _g:g
= 8 g ! 2a miﬁ
o Pigmentation | Lactose| Mannitol |(Rabbit Plasma) | =i & 710 o
£ g lEa| Bg
(i3] = = m B
1Nl Albus A - - = = 52
1 P2 Albus A - = - = =
2 N2 Albus A A g + + A+B(alpha -
2 NP1 Albus A A et - + | A+B  Deta
3 N4 Albus A A ++ + + | AsB
L N Albus A = o 3 4 =
b Ty Albus A 3 5 A P
L P Albus A - - + = o
5 N1 Albus A - = = = 5
7 N2 Albus A A ++ + + AsB
17 Npl Albus A A e + + A+B
8 ™ Albus A A - - = A+B
8 NP1 Albus A A - -+ - A+B
& 1 Albus A - - i & =
10 M Albus A - = = 5 =
10 1P Albus A - % Eeb IR En e o
1% N1 Albus A A ¥ + + A+B
14 M Albus A A + + - A+B
1 T Albus A A ++ + - A+B
15 12 Albus A A, 33 5 + AsB
19 M1 Albus A - = . = &
19 NP3 Albus A = S 3 = e
20 N3 Albus A A 4 3 - AsB
21 W Albus A A F+ + ] A+B
22 ™ Aureus A A ¥ = = =
22 5 Albus A A £ % 2 <
22 T:Pj Albus A A 4 X -L -
2l 12 Albus A A ++ + + A+B
2L T Albus A A e + + A+B
25 W Albus A A et 2! = z
25 UK Albus A - o - = -
268 W24 Albus A A - + - A+B
28 NPt Albus A A T + + A+B
31 W Albus A - - - - -
35 N1 Albus A A - + - ‘A only
36 M Aureus A A ++ - = A4+B
37 M1 Albus A A - + + A only
37 T2 Albus A A - = + -
37 @1 Aurcus A A + + - B only
Lo T Albus A - - + - -
41 W Aurcus A A - <5 - -
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TABLE XTI Contd.

24
w
= SR ELE
. § g 5 o
< Biochemical Coagulase e 9 E :% m
i) e l6n | wb
£ Pigmentation {Lactose|Mannitol | (Rebbit Plasma)lei+ |8 | 0@
2] 3 a o A o 0
el 8d | BT
(= 8 o =Ko
FE
43 ™ Albus A ¥ & ] v Bl oA
L3 1P2 Albus A A s + + A+B
Ll T Albus A A 4 + - B.only
L7 T3 Albus A - - = = -
L8 T Albus A A ++ + - A+B
49 N1 Albus A - + + - A+B
50 M1 Albus A A b - -+ B only
50 NP1 Albus 5.4 - 7 + = A+B
50 ™ - Albus /. G A + + - A+B
51 M Aureus A A - + £ AiGnly
S Albus A A e -+ + AsB
52 N2 Albus A A £ + | + | Aonly
52 TP Albus A - ++ + + A+B
B2Te Albus A - R + + A+B.
53 N1 Albus A A e + L ¢
54 1 Albus A A ok + - =
55 W1 Aureus A A P + = A only
55 NP3 Albus A A e+ - - A+B
56 N2 Aureus A A - + = =
56 T1 Al-bus A A 44 + = _.{;'_‘_B
57 N3 Atireus A A - A . =
58 il Albus A - EEEN +* - AsB
58 ™ Albus A - e+ + + B only
59 Tl Albus A A RN + + A+B
59 g Albus A - - + + -
60 ™ Albus A - - = = =
60 T1 Albus A A EW. + - A+B
63 N2 Adbus A A = + 5 =
63 NP1 Albus A A - - = 2
6L 11 Albus A A +++ + - -
66 W Aureus A 4 - o = £
66 T3 Albus A A 4 X 5 A+B
67 M Aureus A A - + 5 o
68 N1 Aureus A A - o+ - -
69 M Albus A - ++ + + A4+B
69 NP1 Albus A - 4 + * A+B
70 | Albus A A - R - ik
70 T6 Albus A A - = = =
T 2 Aureus A A it + - A only
73 ™ Albus A A ++ S + A+B
75T Albus A A ++ + + B only
75 Albus A - G + % A4B
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TABLE XI Contd.

29
w
bR - B
= g g =
= Biochemical Coagulase 2 el g g @
< g B o & o
o Pigmentation Lactose Mannitol |(Rabbit Plasma) R T o
y Q o g Kol
E' 23 |83 (a8
2 as (H® |28
1 Na Albus A A 4 + - A+B
2 Na Albus A A + + E o linsn
L. Na Aureus A A ++ + = A+B
L NPa Aureus A A ++ + = A+B
5 Na mus 5 A - - s - - A+B
6 Na Albus A A I+ + & AsB
6 NPg Albus A A ++ + + | A+B
6 Te Albus A A et + + A+B
71 Na Albus A Az + + | = | A+B
1 Ta Albus A A + + - A+B
1 NPa Albus A A + + = A+B
8 e Albus Al A ++ + + A+B
8 Td Albus A A ++ + + -A+B
9 Na Albus A A = - - A+B
9 NPa Albus A A e + - A+B
10 Ng Albus A A - + = A+B
10 Td Albus A A e . - A+B
11 Na Albus A A At - + | A+B
11 Ta Albus A A 4 + + A+B
12 Ne Albus A - - = = =
13 Na Albus A - - + 5 -
1 Na Albus A A ++ + 5 B only
15 Nb Albus A A I + - A+B
15 NPa Albus A A o o - AsB
15iTe Albus A A e - A+B
17 Wb Albus A - - + - A only
18 Na Albus A A ERERTR + - A+B
18 1Pa Albus A A ++E + - A+B
20 Nb Atreus A - = + = =
20 NPc Albus - - - 2 £ - A+B
21 Na Albus A A o + = A+B
21 Tb Albus A A RIS s + AsB
21 NPa Albus A A e - + A+B
22 Na Albus A A + + + A4B
22 NPa Albus A A s + + A+B
2. Na Aureus A A - 3 - =
24 NPc Aureus A A - + = A only
2, Td -~ Albus A - - + - -
25 Na Albus A A - + - -
25 Te Albus A A + + B only
Abbreviations

"A = Acid production,
+ under gelatin and serum =

+++ "  Coagulase
34 n n
& n n

"

n

=
=

= Absence of reaction.

Liquefaction.

n
n

positive reaction in 3 hours

®* 6 hours 4
after leaving overnight.
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HAEMOLYTIC STREPTOCOCCI

ethods of identdificgtion.

Single colonies showing beta-hsemolysis on the
primary blood agar plate were subeultured to fresh
blood agar plates and gfter eighteen hours' incuba-
tion at 3?00. the plates were examined for haemolysisg
and a film was made, staineduand eXamined. It
found to be small coecei in ehains; it was recorded
as haemolytic streptococci. A test for soluble
haeﬁolysin was not performad. In every casé a
colony picked up from the primary plate, presumed %o
be of hsemolytic streptocoecci by its characteristic
@isc-like appearance with & eclear zone of hgemolysis,
definitely proved to be so when subcultured gnd
exemined.

All strains were identified by Lsucefieldtls
precipitation method to ascertaiﬁ the distribution
of various groups in the nose, nasopharynx ana
tonsils of Dboth normsl asnd sick dogs.

The acid extraction method of Lancefield (1933)
was employed for the purpose of grouping. The
orgenism was grown in 100 ml. of glucose broth and,
after cenitrifugation of the cﬁlture,the d6posit%?as
extracted with 4 ml. N/20 HCl in ssline by boiling
for ten minutes in a water bath. AT'ter cooling and

adding two drops of phenol red indicator, the

extract/




‘observed. It msy, however, be pointed out that all

=BhH-

extract was neutralized with N/1 NaCH solution,
centrifuged end the clear extract was tested against
the precipitating sera. AlL the sera, excepting
that of group M,were obtained from Messrs Burroughs,
Wellcome & Co. ~ Serum of group M was not availsble
from my of the commeraial laboratories but was
kindly supplied by DX Re M. Fry, of Cambridge.

All the strains of hnaemolytiec streptococci
isolated in this investigation, without a singie
exception, fell into one or .other of hLancef ield's
groups, and the acid extraction methoa was found
perfectlf satisfactory for all of them. Al% the
streins Which'showei group G reaction were testedsforr
cross-precipitetion with group C serum, &nd,
similarly, group € siraing were tested with group ¢

serum. But in no cgse was ¢ross-precipitetion

the strains were group€d when freshly isolsated. The
verious groups were ftested for their fermentative
ability as complementary tests for their identifica-
tion: group G in Aesculin, lactose,; raffinose
glycerol, litmus milk, and for the hydrolysis of
sodium hippurate; group ¢ in lactose, trehalose and
sorbiﬁol; groups I.and M in lgctose, trehalose,
sorbitol, mannitol, ssliein and.litmus milk; group A
in lsctose, sucrose, trehalose, sorbitol. salicin,
raffinose, mannitol, ingulin, litmus milk, gnd for
the hydrolysis of sodium hippurate; and group F in
aesculin, trehalose, 5orhi£ol, lactose, sslicin and

litmus milke.




Result.

The percentage of carriers of haemolytic strgpito-
cocci observed in this investigation was not so high
as that recorded by Pilot et al (ioc. e¢it.), whiech
reached up to 92 per cent. in young dogs, but it
compared favourably with the result of one of the
surveys of Garside (loc. cit.) in which the positive
carrier rate yas recorded as 60 per cent. among the
general dog populstion of Edinburgh city.

The differcnce in the carrier rate of sirepto-
cocel in the two groups of dogs, normal (64 per eent.)
gnd sick (68 per cent.) is not very significant.

For all practieal purposes, the combined result (65
per cent.) may be tsken as the normel figure,

A striking difference in the incidence of this
organism in the nose, nasopharynx and tonsils was
observed: while the positive carrier rate in the
nose was 13.3 per cent., it inc'reased in the naso~
pharynx to 48 per cent., whereas it was as high as

62.7 per cent. in the tonsils. Here again, the

2

ifference in two groups of dogs was not very markeﬁ{
except in the nose,vhBne it inereased from 1l3.3 per
cent. in the normal to 32 per cent. in the sick.

In gll positive cases, this organism was present in
the tonsils, e xcepting in one dog, where it was found
only in the nasopharunx. There was not a single
other instance where 1t was present 1in the nose or

nasopherynx asnd absent in the tomsils.
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Percentage Carrier
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TABLE XIT

Rates for Haemolytic Streptococci.

© Group INunfoer of dogs swabbed | Number Positive |Percent Positive
Normal 75 L8 6l
Sick 25 17 68
Conbined 100 65 65
|
TARLE XIIT
The Frequency of Haemolytic Streptococei in
the Nose, Nasopdarynx and Tonsils.
Normal Dogs Sick Dogs Combined
situation Nopber |[Number |Percent | Number |Number |Percent Number |Number IIPercent
swabbed [Positive |Positive | Swabbed|Positive [Positive | Swabbed [Positive {Positive,
ose 175 10 133 2% 8 32 100 18 18
Nesopharynx| 50 | .24 18 17 8 57 67 11 32 17,7
i |
Tonsils 75 Ly 62:7 25 17 68 100 6l 6l

B ——
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One hundred and fourteen strains of this
orgenism thus isolated were distributed smongst six
serological groups of Lencefield, the most pre-
dominant of them being group G, to which 48.2 per
cent. of the strains belonged. The next in fre-
Quency wes group M, which totalled B83.7 per cent.
Groups € and, L. were 13.2 per cent. and 10.5 per cent.
respectively. -Group A&, wnich formed 2.6 per cent.
of the total strains, was found present in the nose
and tonsils of only one normsl dog end in the
tonsils of one sick dog. Similariy,.group-?, which
formed 1.8 per ceni. of the strains, was present in
the tonsils of one and in the nasopharynx of another
normal dog. .

In one dog, group A strain was isolated from
the tonsils, whereas the nose of the same dog
yielded group G strain. Similarly, in another dog,
group C was isolated from the nose, while the naso-
pharynx and tonsils were positive for group G.
Excepting these two instances, in gll the rest of
the dogs the strains belonging to the same group
were recovered from more than one situation whenever
it was present.

On the whole, 28 per cent. of the normal and
36 per cent. of the sieck dogs harboured group G,
while group M decrezsed from 20 per cent. in the
normal to 12 per cent. in the sick. Group G was
 isolated from 8 per cent. of the normal and 12 per

‘cent/
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TABLE ! XIV

Number of Strains and Groups of Haemolytic Streptococei isolated from
Nose, Nasopharynx and Tonsils of Normal and Sick Dogs

Situation Group G | Group C |Group M |[Group L {Group A {Group F |[Total Strains
Nose 9 L 2 2 1 - 18
Nasopharynx | 17 3 i1 L - 1 32
Tonsils 29 8 18 6 2 1 6l
Grand Total | 55 15 27 12 3 2 11
48.2% Group G
13.2% w8
23 Th “_¥
10.5%; % L
2.6% LAY
1.8% B




Number of Strains and Groups of Hezemolytic Streptococci isolated

TARLE XV

~70,

from Nose, Nasopharynx and Tonsils of normal dogs.

Number of Strains and Groups of Haemolytic Streptococei isolated

from Nose, Nasopharynx and Tonsils of sick dogs.

Situation Group G |Group C |Group M |Group L | Group A | Group F | Total strains
Nose 5 2 2 - 1 - 10
Nasopharynx 11 3 6 3 - 1 2l
Tonsils 21 5 15 4 1 1 L7
Total S 10 23 7 2 2 &1
Q=4

45,754 Group G 8.65 Group L

12,561 " c 2ebh - WSl

28.45 - & M 2.5 WA

TAELE XVI

Situation Group G |Group C |Group M |Group L | Group A | Group F | Total strains
ose L 2 Z 2 e = 8
Nasopharynx 6 - 1 1 2 = '8
Tonsils 8 3 3 2 n 1 - 17
Total 18 5 L 5 1 - 33

54.5% Group G 15.2%5 Group L

15. 2% T 3.0% RO—CA

12.1% LI 0.0% Wt

b ]
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cent. of the sick; similarly, 5.3 per cent. of the
normal and &8 per cent. of the sick showed group L:

group F was recovered from only 2 per cent. of the

normal and none at all from the sick; group A too
was found in 1.3 per cent. of the normgl snd 4 per

cent. oflthe sick dogs.

The biochemicel reactions of the 114 strains
are set out in detail under their respeciive groups
in.Pables XVIII, XIX, XX, XXT, XKLE, XXIII.. - Noue
of the group G stirains hydrolysed sodium hippurate.
All, without exception, fermented sesculin. Lactose
was fermented by all strasins except five. ‘only
three streins fermenied raffinose, and five strains
failed To clot milk.

These reactlions are in sgreement with the re-
actions of the three types described by smith eand
Sherman (1938), but the fermentation qf glycerol is

an additional Tactor. Glycerol is not fermented by

but the possible explsnastion is that their clgssifi-
cation was based on the strains of human origin,
whercas the same authors cbserved that group G.of
gnimal origin had the property of fermenting this
sugar. TForty-three out of the fifty-five strains
fermented glycerol. : Action on this sugasr was rather
slow and invariasbly it toock three to five days to
bring about the complete reaction. Five sirslns

which/ °

any one of the three types described by these guthors,
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which did not c¢lot milk and fermented only aesculin
mey be classified as "pyogenes-liken G's.

Group I strains, which came next to G in number,
were found more frequenily in normsl dogs than—in
slck dogs. Crowth was extremely poor in glucose
broth, and often ssrum had to be azdéed to the medium
ﬁc obtain sufficient growith for the purpose of
performing the precipitation test. On blood sgar,
the colonies were small with a wide zone of beta-
hgemolysis. The biochemicsl reschtions were rather
constant. All the strains, with the exception of
two, fermented lgctose but not trehalose, msnnitol,
sorbitol or selicin. This reaction ie in agreement
with the findings of Fry (1841). But the two
exceptions recorded fermented sorbitol in gddition to
lactose. A1l the strains produced slight scid in
litmus milk, with the exceﬁtion of two, which had no
action. None clotted milk.

Group C formed. the third group in numbers.

From the reactions in lactose,_sorbitol'aﬁd trehalose,
it was clesr that the three types meniioned by
Bazeley and Battile (lgéo) were encountered. oL the
fifteen strsins, five fermented lactoge and sorbitol
(Rype &), four fermented trehalose (Type 4), six

fermented trehalose and lactose (Type 5). Types 1

and 3 were not met with. It should, however, be

noted that the strains studied by Bazeley cnd Battle
were all from horses. Five strains fermenting | o

lactose/
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‘very small with a widezmone of haemolysis. TUnlike

However , be mentioned that the action on this sugsr

‘sparse in number. * Three strsins of group 4,

A

lactose and sorbitol belonged to the “animal
pyogenes™ group, while tle remsining ten fermenting
lsctose anda trehalose, or trehalose alons, belonged
to the “humsn C" group (Sherman, 1937).

Colonies of group L, when Tirst isolsted, were

group.ﬁ, theée strains grew well in glucose broth.
Ecctose snd trehslose were fermented by all-the
twelve strains,‘while mgnnitol ‘and sorbitol were not
écteﬁ upon by any ef them.

I Ccontrary to the findings of Fry (1941), the
réaction in sa%icin was variable: eight straims
fg;mented this sugsar, while four did nﬁt. ‘It should

Dy some of the strains was rather slow (2-4 days).

fhe remsining two groups, 4 and F, wWere vVery

isoleted from one normal and one sick dog, showed the
typical resctions of streptocogcus pyogenes:

Two strains of group F were isolated from two
normal dogs - one from.theltonsils and the other
from the nasopherynx. They grew very siowly on
bBlood sgar plates, forming minute pinpoint, “trans-
perent colonies surrounded by a narrow zone 'of beta-
hgemolysis., Both the strains fermented aesculin,

lactose and saliecin, but not trehslose end sorbitol.

Beth curdled milk.

= )
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TABLE XVIII

Biochemical Reactions

GROTP G,

: Sodium Litmus
Strain | Hiippurate | Aesculin | Lectose | Raffinose | Glycerol |Milk
L Tl - - - - - A
I N - - - - - A
b T - ks - - - Ac
5 P14 - - + - - Ac
62N2 + - - &
6.T1 - + - - A
6 NP3 - + - - - A
714 - + + S - ACR
1 NP3 . - - - = - ACR
11 NP - - + - + AC
g8 Yig) -+ -+ - + AC
14 NPL = + + - - AC
1. T6 - + + - - AC
16 ™ - - - - - AC
21 T™ - + - + o ACR
2l NP2 - + B s - AC
2L T2 - + + - - AC
ar m 2 + + - = A
28 M - - = - + AC
28 ™ - - - - -+ A0
25 NP3 - - + - - AC
55T - e B - + AC
K B3 - B = - ACR
=15 - o - - + ACR
L3 T - - - - + AC
43 121 - - - + + AC
52 W & + - = + ACR
52 T - - - e - ACR
54 T5 - + + - + ACR
56 NL - + - - + ACR
56 T7 - + + - - ACR
59 T2 - - + - * ACR
60 T2 - + + - + ACR
69 T3 - + + - e ACR
73 N2 - + - = = AC
o2 - - + = = AC
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TABLE XVIIT Contd.

Strain Sm?tl.um Aesculin { Lactose | Raffinose | Glycerol Litmus

H ippurate Milk.
1 lPa + g & = + Ac
1'7f - + - - + AC
L Td - + + - + _ACR
L NP4 - - = = + ACR
6 b = + + - - AC
6 Te - + + - - AC
6 NPe - + + - - AC
8 Na - + E - + AC
8 Tg - + + - + AC
12 HWa - - + 3+ ACR
17 Wa - + # - + AC
i ka - + + - + AC
20 Te - + + + + ACR
20 NPe - + + * + ACR
2l NPe. - - + - + ACR
2 Ta - + + - + ACR
25 NPa - + + - + AC
25- Ta - + + - + AC

+ = Presence of 2 reaction,
- = Absence of a reaction.
ACR = Acid, clot and reduction.
AC = Acid and clot.
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TABRLE XIX,

Biochemical Reactions.

Strain

Lactose

Trehalose

Mennitol

Saliein

Sorbitol

Litmus milk

W b |

1 NP1
9 N2
9™

9 NP5
19 T
22 ™
25 T
37 a4l
37 NP3
59 ;21
40 ™
42 11
42 NP1
L2 ™
L7 NP1
47 ™
48 TPL
L8 TL
67 ™
e S
T4 T
5 4
13 T
14 Ta
B2 Pa
22 Ta

B e i S T T T S Ot S S S St S O S S S A

F e G Y i

Pb%bhbbbblbbbbbbbtbbblbblbb

Absence of a

Presence of a reaction

reachion.

Acid production.
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TARLE XX
GROUP C Biochemical Reaction

Strain Lactose Sorbitol Trehalose Remarks
2 NP3 ' - S+ - Type 2
2 ™ + + - Type <
7 ™ + - + Type 5
10 ™ - - + Type 5
10 ™ + = + Type 5
20 ™ + + - Type 2
20 NP1 + B - Type 2
25 11 - - + Type k
23 11 - - + Type 4
<HETE ; bl
T Nb - - + Type L
7 Tb - - - Type L
10 Na + - + Type 5
10 Te + - + Type 5
20 7d B - + Type 5

*

- = Presence or asbsence of a reaction.
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TABLE XXT

Biochemical Reaction

GROUP L
Strain | Lactose! Trehalose |Mannitol |Salicin |Sorbitol | Ditmus milk
S y x 3 slow E a8
3135 - 4 ¢ slgw i 2
1511 + + = e = A
13 NP3 » + + - S1Er - A
18 11 + + = = = A
18 + + & @ = A
49 T1 + + = + = A
9 Ne + - = + = A
9 Tb + + - + = A
119 IiPt’B + + - + - A
15 Na B - = = E AC
15 Ta + = = = = AC
+, = = Presence or absence of a reaction,
li A = Acid production.
E AC = Acid and clot.
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TASLE XMIT

Biochemiecal Reachion

GROUP _A
128, + 57N 57T
Sodium hippurate - - -
Glucose + + +
Lactose + + +
Sucrose + + =
Trehalose | + i o
Sorbitol - - >
Salicin - 3 +
Raffinose ... & =
Mannitol - * 3
Inulin - - -

Litmus milk ACR AC AC

+, - = Presence or absence of' a reaciion
AC = Acid and clot

ACR = Acid, clot and reduction.




=81~

TAELE X{OIII

Biochemical HReaction

GROUP P

31 NB) 58 T),
Aesculin + +
Trehalose - =
Sorbitol - I
Lactose + 3
Salicin S +
Litmus milk Ac AG

By - =

g =

Presence or absence of a reaction,

Acid and elot.
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NON-HABNOLYTIC STREPTOCOCCI

Method of identification.

ot

All strgins of streptocccci which produced
alpha-hgemolysis (partial haemolysis of the blood
corpuscles immediately surrounding the colonies) or
no change at all on horse blood agar plate, were
recorded as non-haemoclytic streptococci. ‘‘he bio-
chemical reactions of all the strains were studied in
arabinose, maltose, sucrose, lsctose, trehalose,
raffinose, inulin, glycerol, mannitol, sorbitol and
salicin. The action on litmus milk, the production
of ammonia in peptone water, and the ability to grow
on media containing bile sglt, were studied. The
magjority of the inulin-fermenting strains were
further tested for bile SOlubility and their patho-
genicity was tested by inoculation into mice.

These two tests compleitely eliminated sny doubt that
such strains were not pneumococel, as all strains
tested were non-bile-soluble and non-pathogenic for
mice, even though inulin was fermented, which is an
important biochemical characteristic of pneumoecoceci.
Result. I

77.3 per cent. of the normal dogs and 96 per
cent. of the sick dogs were found tao be harbouring
these orgenisms in one situation or another. The
carrier rates in the nose¢, nasopharynx and tonsils
were 28 per cent., 46 per cent. and 65.3 per cent.

respectively/
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TABIE _XXIV,

Percentage carrier rates for non~haemolytic Streptococeil

Clesa ‘T‘L“gw;'bgf it No. Positive | Percent positive
Normal 75 88 TN
sick 25 : 24 96

TABIE XXV

The frequency of non-haemolytie Strepiocoececi in the
nose, nasopharynx and tonsils

n

ick Dog combined

w

Normal Dogs

U

Situstion Number Pocitive [umber Poslitive | Number Positive

swabbed No. &% Bwabbed No. & swabbed No. %
Nose 75 21 28 | @B 1z .48 | 100 33 35
Nasopharynx 50 a3 46 L7 8 888 | o 67 2 47.8

Ponsils 79 49 65.3 25 19 76 100 68 68
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respectively in normsl dogs whereas they increased
td 48 per eent., 52.9 ﬁer cent., and 76 per cent. in
the corresponding situations in sick dogs.

An attemp% was made to classify one hundred and
thirty-three strains of this orgasnism isolated from
both normel and sick dogs into daifferent groups by
their physiological and, more particularly, their
biochemical reactions, as reéommanded by Sherman

(1987), since no serological method is practicable

‘for that purpose.

As shown in Teble XXVI, all the strains forming

either scid and clot or aeid slome in litmus milk,

fermenting maltose, suerose, and lactose, and not

fermenting glyecercl, mennitol, sorbitol and arabi-
nose, were classified as gtreptococcus salivarius.
Eighty~six (64.7 p&r Baﬁﬁ‘) belonged to this group.

Those strains whieh showed no hsemolysis -on
blobd agar, clotted milk, fermented mannitol,
sorbitol ana salicin, eand were bile~resistanti were
clessified as Streptococcus faecalis. Twenty-nne
(15.2 per cent.) belonged to thils group.

Seventeen strains (lé;a per cent.) which did not
curdle milk and did not ferment lactose, but in
other respects showed the same reactions as S¢Te
salivarius were identified as Streptococcus eguinus.

Phe streins vhich were bile-resistent invarisbly
curdled milk, fermented arsbinose, lactose, raffinoss

end salicin, were recorded as Streptococcus bovis.

only nine strains (6.8 per cent.) belonged to this

o

group
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TARLE XXVI
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Hiochemical Teactions
g
& 4
o
» 5?'! < x| @
= o EH B HIHAY 2 @ R T ®
K SrD g rgiees SaDi T8 GE 60 B, TiLo SSoWe Wy a
g =} g g2 S0 8 = | (o) o (] (] ﬁ L] S o 'fc?:}
& = oS 7 .4 @ 3 8 S0 S, A S
| Alpha| - - BT TR Ve Ao Ronl S il s - B Sheiane
- Alpha - - A S v AL Bee TS o tan e e e TS 'S Bgudins
Alpha = + AC A A A SR T= Seo T Fo 0TS Sl Siowds
Alpha - - A - A A TR TR TR e TS Be T Te CRoviEs
Alpha - - AT A AGEA- YA e e Rl e To L ASaidverdns
Alpha” =~ - SRl TR O U T W= N - = = = ®livarius
Alphas = - - A - A A A A = =l CL L Ao S gaWMvardus
Alpha - - A C=OH OGN EEA TR s T LT A S e e ina g uE
Alpha = - A w R Te == = 58 S TS e Rquinns
Alpha - - Ao L alRE IR RS e PR, R el e e e RGOS
Apha - - A= i Rk T A e Al T St By et S SR Va rius
Alpha - - A = X A A - = = = = o s CSalivarius
Alpha -~ - A - X A A - - = = o a e Halivarius
Alpha - - A A B GEAS CRe o oR Ne sl TS TN, S RS
Alpha = - A A VR ST SARCTEE A St s e e BV
Alpha - - AC - A TR AT A=t Pon e i Salivariug
Alpha - AN (b Pal ) iy Sy G i s o e e b s
Alpha = - A e B0 R S AT e s e e do.
Wil - - (o BN Ry W S Wy WIS U T R R T AR | do.
Nil - - L Ry Y e S e e > S do.
Alpha - - RO e il S~ e Ml SN e e do.
Ndl - - AC -~ A A A e A T e e A do.
Nil - - AC - A A A = A - =~ = = A do.
Apha =~ - A0~ = Ao TR VRS RS o ns e s Sl do.
Alpha - - B pvE Sl — AT A SSResy St SR el i | e T do.
Alpha - - 7 R e P S do.
Alpha =~ - B v R PRI S A AT S S S St do,
Alpha = - T SRR (T, R s T e e A do.
Alpha - - A =0 RO ERREE S e e e & snae A do.
Alpha = - A A RTINS =S T e = e e do.
Wil + + BG - = A A "A A -~ '~ A A A A Raedalig
Alpha = - 4§ - A A A = <~ = = < = A Sadevarius
Alpha = = - A == AN RN R SR B T T S e f AT { Gon
Alpha = - AT A A A TR s e e e e S SaliE VeTsius
Alpha + + WC A A M MU = s wsm o8 CaE- A - Bagealis
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TABLE XXVI (Contd.)

T2
) A
& o o
[} ﬁ% & = &
; o 53 o ® © [0}
5: a uJ 8%’ 5 8 o %; © g g 'c_)l 'Bl '6’ 5 '_u_.}’
B o fre = 2B G wme =als B
Jr e o o o £ 0O = o o =] s)
8 B LB GE T8 Sh B B oW W 8 R 5o 9
R g g QC; oo i ol 0 5 i [} o — ‘g o {is] =
s & o e B.AH a8 i o B = T A R £y =
25 74 Alpha - AR S AR AR B e S R L
26 P3 Wil + ¥ VAC= = ACA A TR = - A A A TPaecalis
26 T3 Wil + + AG - A AL AL A = - = A A4' A Taecalis
27 3 Alpha - - AC = AA VA e R AT = Yo e ST v arils
g8 T7. Wil - + A=A o A CGA GERATOESE SRITE o . L CAGMA T iRoves
29 72 Alpha = - A - A A A =-""A - - - - "« galivarius
31 NP3 Alpha = - AL - R e i) ity U e - Sealivarius
He T2 Alpha - - A A A A - A A - - - = gplivarius
32 NP2 Alpha - R e e e W0 . -~ T e
34 N Nil + = AC A A A A A - - - A A A Taecalis
36 76 Alpha - - AC = A S A Sl s RSl o A s s nieE s YRS
37 Ni. Alpha = = A = ANA Te el EA e Te T on T A Bguwnans
37 79 Alpha - I S R e e e e S S
38 N3 Alpha - - A = AR “he Tl SA man s Se 5o B SReivaud
38 T Alpha - - A - A DK D Eo L R e e ARV Roninus
35 NAE - - A =i A A A - - = = "= = A Salivarius
55 N2 Nil o E SR R S T | G W R B S
43°73 N4l + + AC A AFA GA =L e ISEEERItE g WAL B Siaecalas
) T3 Nil < - AC A A“A “A A = "= “ANYA A A Faecalis
45 WM. Alpha - - A - A A - - & - - - = A Sealiwarius
L5 T . Kpha - e T T e e
47 N1  Alpha = - - A g K SA - A= A e o s el A Salivarius
- 47 NP5 Alpha = - - A - G SR S Lo ] G it do.
&7 Ty  Alpha - - A - Ay PR RS =il Dy RS = A do.
L9 NP1 Alpha - - e o LRSS SRl s el se SRS . TR do.
| 50 N4 Alpha - R |t e TR SRl T e T e do.
| 51 N2. Alpha - - A - AFwA SR A A - = - - doe
| 51 T3 Alpha - - A TRE B BRI SR e e e s LR do.
52 N4 Nil - + AC A A A BT PR S elive o TSl L A Bovis
52 T6  Nil - - Boret N N AR A= AN B Yo e A SeniHal
55 ™ Alpha = - A = ACA "= e e e Te == Baquinus
54 M6. = Alpha - - AC - ANE SL L S BACT - T=l T RS varius!
55 T3 Alpha - - A - KOA A "=l o e - = do,
56 76 Alpha - - A - A AT SaBESS R TR TS T T do,
57 T Alpha - STV, o S S e Wik O O R S dp.
58 N2 Alpha - o L. & R AL e R el o TR do,
58 T5 Alpha - - A - ACA BRSO s S S s dos
R W TR T T SRl Wl W W i R SRS do..
61 N2 il + ¢ TAeTA U ATA A TAT- = "= W A A Taecalis
61 12 Wil + . AGEN A A A A T= Be M= A Sa A Facealis
62 N3 Alpha - SRR e LR G R o L T L T Rk e e
6275 Alpha - - A0 - A A A =~ A - - - =  =.galiverius
66 NP4 Alpha - - A= N SR (R ST G SR 7 do.
68 T3 Alpha - o S R T AR A TR s e e T S BE do.
70 T4 Alpha - e T e T et WAV SRR CoplEl N e (e do.
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TABLE JXVI (Contd.)

g}
g Vg
w89 d = &
e = gl 2 . @ Ll S o
E .Ei) - g i 'ﬁ W 8 @ B m ‘% % o 2 -8 -8 ﬁ .-IE‘!!
. o 5O + 0 fuc ] ot (o] 0 0 . ot (0] o o 3] @
o €« Ot LR B g R R B = M g 0 o e}
e e Besl s GG e
n o o ks -5 = BRI QR SR~ LI 7 T == TR = (R = -1 51 G-~ SRR 7 IR (¥
!
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72 T3 Mil - S AG  SAREE e AT R e e AL A LAY Peetelis
73 N3 Alpha: | = - A = ks LS e A Al = aisma= te Baquinugs
73 T4 Alpha | - - A <A A A A s s & = = el Salivarius
75 Tl Alpha = = o AGNS= SRl ERA il s e e R eE sy s et Saljyariug
1 &b Alpha - - A =s S RSN S R AR = s L G e ] ya T
2 b Alpha - - BHE = A AT A L e AR L=y =0 = Salivarius
2. Pf Alpha = - - A =0 Ul A RS R e DS Y A gSalivarius
5 NPe Alphas sl vl - & oM A: A AL = == =adAr Salivarius
i Alpha - = A = el S A e AT e A e SesdiE e SRl Lvarsing
5 Ne Alpha = - 4 - A A = = A - - - = - Rdquinusius
5 Ta Alpha - = A R e e e e | — g 01 kgs
6 e Wil + $ o ACT A Ay SRl sy erietet e &L U Waecalds
6 NPc Nil + > o AG AL A k. SEEEONR R o R gl acleaT i
6 Td Nil + Bz v ACL S A SRl e S S el S SRR RMasealis
7 Ne Alghe - — Cidbed ARG A A - Al e e bR
8 Ng Alpha - - AsS et A le i e LR el E e St Le s Sl dvaTTing .
8 Te Alpha - A RSk R TR A = Siesemite: - S i) Balifvarius
9 7d Blpha, =i.o Spsihagise oo Gl B A L = s e e o -Saliverius
10 NE Alpha = - = R ki oY SR R R L -  Salivarius
10 Tf Alpha . - - Ar gl SA SR S AL e Ll Haa Lape e s o G SaTl vardus
11 Tk Alpha - - A = X A A = = UM G of T==ntA Saliveriug
12 Tk Alpha. =~ - R P T CUSLE SRSES, =~ = = = QZalivarius
13 No Nil * * AR A A A = A A A A Paecelis
135 T Nil + + A SRS =R A A sl Ao A (AT RBecalls
14 Te Nil + + A AR AT A AT S asTe AR T RS CiRaeealis
15 Nd Alpha - - Aoy A xR e = e m say = A Sadavarius
16 NP2 Alpha - - A TalAN AT LA SRR A S e e S ST A SSal Ve ius
15 e Alpha - - Ao K el e | R A A  Saliverius
16 Ne Alpha =~ - A=A A& A A A = = = le- Salldvarius
17 Mg Alpha - - Ay s A TLomnill ey o o Nide et e Pl qui s
5 7 1 Apha = + AR SAC T ST R SRR s aky, Tiss e BT HOV T
18 Ng Alpha - - o o e i T W e B ot Rl - 015 o e
18 1Pc 4dpha - - A = A A A = =0 = = = = 2 Balivarius
19 WPb  Alpha = - s b A A s Rl pe el Ll e s Sl gl varius
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21 b Nil + + AC A A= AR = s FAC TR A A Haecallls
21 NPb Nil + + ARt 1 & AR CRRE e R - A A A Faecalis
21 Tb il + + -\l SRS et S R T T - A A A PFzeecalis
22 Tb Alpha - - A o= Ay diarss == prmptins el I Sed IvATIuS
25 Te Alpha - - A S TR A ey e T R s L =S o Sall ivaniug
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NEISSERIA (GRAN~NEGATIVE COGCI)

Method of identification.

)
All the gram-negative cocei  isolated in this

invesﬁigation were studied for thedir morpholegy,
appearance of growth fﬁubroth,'a per cent. horse
blood sgar, plain aggr;:growth at 22°C. and scid
production in_glucosé; maltdse, sucrose and lactose.
On the basis of these tests It was Tound that most of
the strains belonged to the Neisseria cabtarrhslis
group and only a few to the Neisseria pharyngis group
Two distinct types among N. catarrhelis were metd
with, and for convenience they were classified gs
N. eatsrrhalis I, and N. cetarrhalis II; Though the
biochemical resctions of both these types were the
sape in thsed both“had no zction on any of the sugars,
they had: ﬁié%iﬁ&%ﬁdiffercnces in their morphology and
qultunél ch;racterletics. Neisseria catarrhalis T

compared well mlth the LJ catarrhalis £roup igolated

from the human ph&iynquﬂd-ﬁBSCalﬂed in all text

books of bacteriology Tﬁéy'ware spheriaal or
slightly uval qccci arranged 31ngly, in palrs, in

tetrads or in clumps, but pever in cheins, shori or

long (Flg. l) They'preduced both smmoth -and rough_,“i_~.

colonies on HIG@&vagar ~ The smooth type was round, 0

low, convex, greylsh-whlte, amorphous with smooth -
glistening surface and entire edge. The rough type
was convex, whitish-grey, with slightly uneven

surface/
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Fig. 1. - N. datarrhelis I,

Prom a blood agar plate culture,
1 O--| = ar

2)—}- [101.11"5, 3? e (4’;.‘1 200}_

Fig. 2a - N. catarrhalis II. Fig. 2b - N. catarrhalis IT.
From & blood azer culture, From a blood agar culture,

2L hours, 37°C. (X1200) 2, hours, 37 C. (X 1200)
Showing a tendency to form showing short and long chains,

short chains.
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surface :and essten edge, later differentiated into &

raised opague, whitish granular centre and s thinnmer
greyish trenslucent periphery with & crensted edge,

Ifrisble and not easily emulsifiable.

N. :catarrhalis II §howed distinet differences in
morphology and cultursl cheérscteristics from the
above group. They were spherical or =slightly owal
diplococel arranged in twos end ghort end long chains
(Figs. 2a and 2b). Growth on blood ggar was round,
convex, reddish-white, translucent, amorphous
colonies with smooth glistening surface gnd entire
edge, buityrous consistency znd easily eﬁulsifiable.
Leter; the -colonies bescame more whitish and opgqua
and sometimes showed a granular centre snd radigte
periphery. Thelr érowth on agar waé Very poor,
some strains even fgiled to grow on that med ium.
Similarly, growth was hardly visible in nutrient
broth even on prolonged incubation. Even the
addition of glucose to the broth did not improve
growth. Growth on blood ggar or on serum egar
incubated at 28%:. was rather umcertain. Soime
strains grew slowly and very sparsely, while some
did not grow at all, For fermeniation tests of these
streine, sugar medium with-serumpwate: was useds
These types of eocéi were isolsated mnsﬁly'from,the

nosé, but occgsionally from the nasopharynx and
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'Neisseria pharyngis formed a small percentage of
the Gram-negative cocei isolated. They were smgll
cocel arranged singly in pairs or in clumps. Like
catagrrhalis I, they grew freely in ordinary medis.
Colonies con blood agar were round, greyish-white,
opaque, slightly wrinkled surface and zn undulate
edge. In broth, slight turbidiiy, granulsr deposit
and sonmetimes surfsace pellicles were noticed.

Growth was aﬁpreciable at 82°%. also. These strains
fermented glucose, malitose and suerose; vut not
lsctose.

Results.

The incidence of these orgenisms in the normal
and sick dogs remained practicelly the same. -0Of
seventy-five normsl dogs, forty-five (60 per cent.)
were found to be the carriers of these organi sus ,
whereas they were recovered from fourteen (56 pér
cent.) of the sick dogs. . 38.7 per cent.. of the
normsl dogs harboured them in the nose,; 48 per cent.
in the nasopharynx and 26.7 per cent. in the tonsil;,
while 32 per cent. 'of the . sick snimgls were positive
in the nose, 35.3 per cent. in iha n&sopharynx and
32 per cent. in the Honsils.

out of the total of ﬁinaty—five'strains isolated
sixty-four (67.4 per cent,) were typlcal of Nelsseria
catarrhalis which were designated as N. catarfbalis 4
Twentynoﬁe (22.1 per cent,) belonged to the tentative.
diviéion made in this study as N. ecabarrhalis II, and
only ten strains (10.5 per ¢ent.) belonged to the:

N. pharyngis group.
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TABLE XJXVIIT

Percentage carrier rates for leisseria (Gram-negative cocci)

Group umber of dogs . Number _ Percent
swabbed Poszitive Positive
Normal 75 i) 60
Sick | 25 14 56
Combined ; 100 59 59
TAHLE XXIX

-

The frequency of Neisseria in the nose, nasopharynx
and tonsils of normal and sick dogs.

Normal Dogs Sick Dogs Combined

Number |Positive |[Number |Positive | Number | Positive

piltuation | ' tovbed (No. - % |swabbed |No., % |wabbed |No. %
Nose 75 29 38,7 25 8 3gl 100 5 S 1
‘Naso-

- pharynx | 50 2y 48 17 655 SHNGT 50 148

Tonsils 75 20 26.7 25 8 32 (100 28 28
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BACILLUS (HAEMOPHILUS) BRONCHISERTICUS

Iethod of identifiecstion.

It was not possible to identify the coloniss of
this orgenism with any degree of certainty, for, thoug
fairly eheracteristic,-colonies 6f other organisms
somewhat resembled them; and so in order not to miss
this organism several colonies of the same type were
picked from the original plate and subcultivated on
to fresh plates. Any small Grémrnegative motile
organism growing on sgar as small, round, convex,
amorphous colonies with smooth glistening surface of
butyrous consistency was provisionglly considered to
be Heemophilus Dronchisepticus, and was further
examined by biochemical and pathogenicity tesis.

The biochemicel Tregcilons regarded as charaetar-
ist}c of Haemophilus bronchisepticus were, the
inaﬁility to Terment any of the carbohydrates, the
production of marked alkelinity in litmus milk, a
dark tan colour on potato slope, growth in Koser's
citrate broth, indefinite action on nitrates, and
also profuse catalase production as described by
Ferry, keGowan, Torrey and 3ahe.(loc. cit.ll

The majority of the strains showing sugch merpho-
logieal,cultural characte:isties and biochemical re-
actions were tested for pathogenieity by the
intraperitoneal inoculation of guinea pigs with
0.5 ml. - 1 ml. of a 24 hours®' broth culture.

Death ensued in 24 - 48 hours.

=
X
L
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Results.

0f the seveniy-five normal dogs, fourteen (187
per cent.) were found %o be carriarS'of-this*
orgenism, whereas it was recovered from thirteen
(58 per cent.) of the sick: dogs. In the normgl
animals it wae found in 14.7 per cent. of the nasal,
10 per cent. of the nasopharyngesal and 4 per cent.
of the tonsillar swabDs; vwhereas in the sick gnimals)
c& per cent. of the nasal, 41.2 per cent. of the
nesopharyngeal and 20 per cent. of the tonsillsar
swabs were positive.

All the normal dogs which harboﬁred this
organism were young animsgls. Five were two years
old, waile the remaining nine were either one year
or younger. All the sick dogs studied were of
immasture age, execept dog number 18, which was eight
years ©ld , so thal agsin the organism was only
reécovered from young dogs. They were all showing
early eliniecsal sym@toms of distemper or the nervous
complicationsz of the disease. Oon the other hand,
some of the dogs showing such symptoms failed to
reveel this organism.' :

The cultural characteristics of all fhe'forty-
four strains of this orgenism isolated in this
investigation were uniform, except for one test,
the reduction of nitrate to mitrite. only fourteen
strainé were positive for this reaction, while the

o~

remaining/




TABLE XX
Percentage carrier rates for H. bronchisepticus
; in normesl and sick dogs
Group No. of dogs No. Positive Percent Positive
swabbed

Normsl 78 14 18.7
Sick &5 13 Uy 83

TABTE KT ‘

The freguency of H.

DIOIlCIll‘-‘-ep'thU_Q in the IlOSE,

nagopharynx and tonsils of normal and sick dogss
Normsl Dogs Siek Dogs
Situstion fpumber |Number Percent |Number |yumber | Percent
swabbed |Positive |Positive |Swabbed | Positive | positive
ose 75 11 14.7 25 15 5&
[fasophsrynx| S0 5 10 17 7 41.2
Tonsils 75 3 4 25 5 20
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remgining thirty strains had no reducing zction gt

all. This result is quite in agreement'with the

observationsrecorded by Torrey and Rashe (loc. ecit.)
Particular care was:takenm to differentiate
this baeillus from some sirains of Bacillus Taecalis
glkaligenes isolated in this investigation, which
were also motile, produced no sction in any of the
c?rbchydrate medis and were able to produce marked .
alkelinity in litmus milk, These strains, however,
grew more profusely and, morphologically, were
slightly thicker asnd longer rods than;Bacillus
bronechisepticus. Furthermore , .these sirglus. were

not pathogenic for guinea pigs.




Biochemical reactions

TABLE XTI

of H. bronchisepticus isolated from

normal and sick dogs

98,

T

Motility
Glucose
Lactose
Mannitol
Inosital
Maltose

Daleitol -

Xylose

Raffinose
Sorbitol
Litmus
milk
Indole
Citrate

Saliciﬂ;f

Sucrose

Thanriegec

Arabinose

Nitrate
Gelatin

Potato
Ammonia
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COLIFORM RACILLI

Resulwg.

Orgenisms belonging to this group were isolated
from sixteen (2l.3 per cent.) of the seventy-five
normal dogs and from tﬁelvg (48 per cent.) of the
twenty-five sick dogs. Their frequéncies in the

nose, nasopharynx and tonsils of normsl dogs were

| 14.7 per cent., 4 per cent. and 5.3 per cent.

respeetively, whereas they increased in the_sick dogs|

to 20 pexr cent., 1l7.6 per cent. and 28 per cent. in
the corresponding parts.

out of the thirty-two straeins of this organism
isolated from normal and sick dogs, fouriteen were.
almost typical of the B. coli type in not fermenting
inositol, produeing indole) giving positive methyl
red resction, and failing to utilise citrate.

Twelve strains were identified as B. lactis
gerogenes, an atypiecal strain of B. coli, by their
ability to ferment inositol, absence of indole
production, positive V.P. and negative Li.R. reaction,
and by their gbility to grow in eitrate medium.

One exception in this group (strain 41N, ) was notéd,'
giving positiﬁe MeR. and'negative V.P. reaction,
corresponding to the pneumobacillus type-. lost of
the strains in this group showed small capsules.

Six strains were grouped as B. closcae type on

account of their ability to liguefy gelatin.

) |

il
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TABLE

XTI

in normal and sick dogs.

Percentage carrier rates for Coliform bacilli

|

[
Group No. of dogs swabbed Iumber Positive Percent Pos i.f[::i.x.ne:I
Normal 15 16 2163
Sick 25 12 L8
Combined 100 28 28
TABLE XOXXIV
The frequency of Coliform bacilli in the nose, nasopharynx
and tonsils. ;
}, Normal Dogs Sick Dogs Combined
{Situation
{ Number Positive |Number Positive | Number Positive
| swabbed | No. % swabbed | No. % swabbed | No. &
Nose 75 NG 25 5 20 100 16 16
Nasopharynx 50 2 I 17 3. A6 67 5 s Tk
Tonsils 75 53 25 . 228 100 11 1




Showing biochemical reactions of various strains of Coliform organisms isolated

from normal and sick dogs and their probable identity
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DIPOTHERCID BACILLI

Only two species of diphtheroid bacilli were
isolated in this study:i~

1. (@ram-positive short Tods, showing no meta—
chromatic granules, growing fairly well in ordinary
media, having 1o action on any of the carbohydrates,
ware iden%ifieﬁ as Corynebacterium hofmsnni
(Bacillus of Hofmenn).

2. Orgenisms resembling Corynebecterium xXercosis
formed the gecond group. Théy were non—motile,
slightly pleomorphic, Gram-positive rods of medium

size, slightly curved, clubbed and segmented,

frequently arranged in small clusters showing clear

medachromatic granules. Growth in broth was
moderate 'with slight turﬁidity and granulaf deposit
on 24 Hours?! incubstion. . On agsr, minute raised,
round, smooth, almost transpareﬁt, colonles were seen
after 48 hours®' incubation. Growth was more profuse
on media containing blood or serum. ~ No neemolysis
was seen on blood agar plste. All the strains
produced scid without gas in glucose, maltose and
sucrose; other sugars were not atbtacked by any of
the strains. Litunus milk was not changed. Indole
was not produced. They were-nbn—pathogenie to
laboratory animsls.

0f seventy-five normsl dogs, only fourteen (18.7
per cent.) showed diphtheroid bacilli (& per cent.
C. hofmanni and 10.7 per cent. C. Xerosis).

Similarly,
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?erceﬁtage carrier rates for diphtheroid bacilli

in normal and sick dogs.

Number: Positive Percent Positive
Number of
Group dogs.
swabbed Ce hofmanni| C. xerosis | Tbial {C. hofmanni { C. xerosis Total
Normal 75 6 8 1L 8 10:7 18.7
Sick 25 4 3 7 16 12 28
Combined 100 10 | 21 10 11 21
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Similerly, of twenty-five sick dogs, seven (28 per
cent.) were found positive for this group of
organisms (16 per cent. ¢. hofmanni andé 12 per cent.
C. Xerosis).

The cerrier rates in the nose, nasopharynx emd
tonsils were 14.7 per cent., 6 per cent. and 2.7 per
cent..reSpectively in normgl dogs, whereas it

inereased to 16 per cent,, 11.8 per ecent. and 4 per

cent. in the corresponding parts in sick dogs.

The frequeney of C. xerosis was greafer then that of
C. hofmanni in the nose, both in normal snd sick
dogs; while only 4 per cent« of the normel dogs were
positive for G. hofmenni in the nose, 10.7 per cent.
showed C. xerosis in thevéame situation. Sipilarly,
while ¢. hofmenni was found in the nose of one (4 per
cent.), C. xerosis was isolated from, the nose of
three (12 per cent.) sieck dogs. C. Xerosis was not
found in the tonsils of any of the normesl or sick

dogs.
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BACILLUS SUBTILIS GROUP

All agerobie Gram-positive, spore-bearing bhcilli
were included in this group. They were &ll motile,
non-capsulated, formed spores gbundantly, produced
uniform turbidity with granulsr growbth and often
gurface scum in broth. On agar the colonies-gave a
granular mealy appearance or membranous snd thrown
inteo wrinkles.

Their classification into B. subtilis, B.
mesenfericus, B. Fulgatus gnd B. ﬁegatherium on the
basis of their blochemieal reactions, as shown in
Table XXXTX, was purely arbitrary, as biochemiecglly
there were no striking varistions between these
ETroupsS. All of them liguefied gelatin, raduced
nitrates, and produced ébundént catalase. The
majority of them reduced, coagulated and peptonised
litmGs milk in varying degress} two strains (26 Ny
and 30 Nz) only reduced and peptonised, and failed
t0 coagulate. Fermentation of glucose, maltose,
sucrose, and téehalose was constent with all strains.

These organisms were isolated from twelve (16
per cent.) of the normal dogs sand from five (20 per
cent.) of the sick dogs, all from the nassl swabs,
excepting in one sick dog (No. 20),.in which, in
agddition to the nose, it was also found in the

tonsils swab.
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TABLE XXXVIII

The frequency of XEIWRABHIOY Bacillus Subtilis

=

group in normal and sick dogs.

T No. of dogs Number Positive = | Percent Positive
P swabbed ; \

Normal 75 12 16

Sick 25 5 20

Combined 100 74 A




i _  ‘pestuogded pue peonpey = g
Q pestuogded pue pejeinieoo ‘peonpey = JOU
1 ‘uotjonpay 24BILTU gy i
t ‘UoTgoBFenbTT = ULHwRed Jopun +
B 1 5 2 L - O R T A DA AR S T A o 8L i 2y el e Rl TR e S T SRR S e R
mrisygedew g + F ok - F = e = PP EF LV V¥V Y- - ¥ Ve - W Y 02
ENOTIeqUesew | F W | P gmin s ed et IR NSNS ISR SO (a0 T s e e ESTRIRURER e SN S
SOOTIeIesem Ny i TS e sl s e A ARl s N R e s R e s gL (Rl ),
BETLaqne g e . e el D iet el D s e eSO N e R e SR R R s A e S il ad 8
BEELQARE 0g b by ke M o ol e U S B IS SIS S A Y s g U e TN ol §
BETELAUE. (M. e Saie &l ilaal ok e = o)< A R D [T S el il i T R S (o
mopaeugedew g b B - F W i e o e RN VW asT GV ST e ey e = S I TR ON ) G
STTTaONE °H + + + - + - - - J04 i Y v v v 2 W - Vs e v ¢N 6
SELEIQUS G oF e o beclet Sh D m Sl S Y oo B ST SR R T e S e P T 55 O
=7 i Rotal- S s A R SRR RS R R I s o R R G SR "N A el G S R R T T
SORTHANE. ‘@ o o ok o oy Tee e = @SV Y A Y Y Vi e e Y et ey e e
ShQESTOAT M~ o SR 1l o L Sl verl S e TIGIOIE LA | TR e ey SR ol S D S N AN e 2 GG
BnYeBTRA L AF e ook Sl ek | e LU sen TEHERE Y. e a0 e S Sl s o RERERSS Y sl TRis MY SwEl 0
gRgelfna g ¥, ko = e e SV SRRV e R e e e e LY N e
unTIoydedon g b o S . AT R T S ET Y 1)) SRR (R O S RS U A s R R S B
THOTISGUOsOm € ! Ty b T ow sl e COUARNE O R e AT e e B | St Hee AR AR A A T NG R
SLLESGRE @ Ok ST @l O el el e S S AT e T SRR L Y e N ST =N et i s EN T
Q =2 @ o s B ) > o IR ¢ T 7Y AT R i R w
Kyrquept eTqeqoad 5 & BTG i SR AR Ak 8 B B e R NS B
R S i3 i o m @ 2 ] mu (] m. (] (0]
B, o o
=

dnoal STTTHANE SNTTTORE JO SUOT3080X TBOTWAOOTH

XIXOO0 TTEVE




~3 09~

BACTERIUM  ATKALICENES

All Gram-negative rods of wvariable size, motile
or non-motile, growing profusély or moderately on
ordinary media, including mﬁgconkeﬁfs bile salt azgar,
heving no fermentative property of any of the
commonly used ca&rbohydrstes, either showing no change
or producing marked alkslinity im litmus milk, not
forming indole, sné noﬁ-pathogenic to laborstory
animals, wére included in this group.

Fifty-eignt strains belonging to this group were
isolated from normal and sick dogs (34 strains from
normal and 24 from sick dogs). Only elghteen streains
were typical of Bacterium faecalis elksligenes
deseribed Ly Petruschky (1896). They were actively
motile, Gram-negative, slender rods, slightly longer
and thinner then those of Bacterium coli. The
colonies on agsr were also slightly filaitber than thogse
of B.'cgli and more contoured with a raised cenire
sand undulste edge. Litmus milk was rendered strangly
alkaline, esnd & characteristic brown colour was
produced on potato. Growth was very profuse both on
s0lid and liguid media. In broth, surfgce Tring and !
pellicle were formed. CGrowth on Mac@oﬁkeyié med iumn
Wwas profuse with the formation of a_yellgﬁVZdﬁe around
each colony. gixteen of these strains érew on
citrate medium, whereas two (22 T, and 25 N,) failed

/|50 grow on that medium.




Percentage carrier rates for Bacterium alkaligenes.
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TABLE XL

& Hefis

Grovp I;;;bg;duogs Number Positive Percent Positive

Normal 75 27 36

Sick 25 15 © 60

Combined 100 L2 42

TARLE -XLI
The freguency of Bacterium alkaligenes in the nose,
nasopharynx and tonsils
Normal Dogs Sick Dogs Combined.

) h unber Positive Number Positive [Number Positive
Situation swabbed | No. % swabbed | No. /% |swabbed| No. 7
Nose 75 16 21.3 25 10 1O 100 26 26
Nasopharynx 50 3 6 17 6 35.3 67 9 13.L
Tonsils 15 15 20 i 25 8 320E 100 25 : 25
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The remaining forty strains were distinetly
different from the above in their morphology and
culturel characteristics. They were rather similar
to the types described by Nyberg (1935) and named
Bacterium alkaligenes. They were shori, thick
bacilli, non-motile, not producing eppreciable change
in litmus milk and no elear pigmentation on potato.
The colonies on ager plate were somewhat similar, and
the growth was not so profuse as in the motile type
described by Petruschky. Growth in broth was
moderste without the formation of surface ring and
p&llicle.  Among these forty sirains, fifteen failed
to grow in eitrate medium, eighﬁ showed slight
alkalinity in litmus milk, and Tour showed sligh®
brown pigmentation on potato.

Organisms belonging to this group were isolated
from twenty-seven (30 per cent.) of the normal dogs,
and from fifteen (60 per cent.) of the sick dogs.
Their frequeney in the nose, nasopharynx and tonsils
of normal dogs was 21.3 per cent., 6 per cent. and
20 per cent. respectively, while it Increased to
40 per cent., 35.3 per cent. and 32 per cent. in the

corresponding parts in sick dogs.
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it
FRIEDLANDER'S BACILLUS

Five strains of this organism were isolaited from
four sick dogs. Gne (8 Ty) from the tonsils of @&
dog showlng early symptoms of distemper, two (16 Ng
and 16 T,) from the nose and tonsils of a dog wihich
was very ancemic and debilitated, one (20 K,) from
the nbse of a dog having conpulsions, and one more
(23 Nf) from the nose of a.@ﬁg with chorea. ALY

the strains were rather uniform in_théir eultural and
hiochemicsl charactérietida. éhey:grew with
characteristie iaﬁge micold colonies en agar plate,
not very unlike;qoliform bacilLi;_ iﬁil of them had
small capsules and were all_nqnam@tila.f They showed
cheracteristic mail-headed growth in gelatin stab -

a circular convex growth on the surfaee with a fili-
form growth in the Staﬁx the whole resembling a round
hesded nail. (Fig. 8). Only two strains (16 N, and

16 T ) were positive for indole, the rest were
-

inegative. All were positive for methyl red reaction

end negative for V.P. Two strains (20 Ngand 23 Nyp)
did not Terment incsitol. They were all mildly
pathogenic ro mice. - 0.5 ¢.c. to 1.0 c.c. of broth
culture injected intra@eritoneally-killeﬁ the mice in
24-48 hours, and the orgenism was recovered in pure

culture from the hezrt blood, liver and spleen.
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TABLE XLIIT

"
The Incidence of Friedlanderis bacillus in the
upper respiratory tracts of dogs.

Group No. of dogs swabbed. |No. Positive | Percent Positive
mea.l 75 - =
Sick 25 L 16
Combined 100 L L
TABIE XLIV
The frequency of Friedlander's bacillus in the
nose, nasopharynx and tonsils
.’
Normal Dogs Sick Dogs
SR buEtien Number |Positive Number Positive
swabbed {No. &% swebbed | No. &%
Nose 75 - - 25 2 8
Nasopharynx 50 - - 17 1 6
Tonsils 75 - - 25 2 8
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PARIE XLV
A 4 4
Biochemical and other characteristics of Priedlander's bacillus
isolated from sick degs.

8 Ty, 16 W, 160 20 N, 23 Np

1
Cepsule Snall Small Small . Small Small
Motility Wil Nil Wil Nil Nil
Celatin stab |Typical nail- |Nail-headed | NailGheaded | NailGheaded Nail-headed

headed growth growth grovwth growth ‘srowh
Catalase - + + + +
Indole = + * = =
M. R - = = - +
V.Po o - — o =
Nitrates + + + + +
NH} + 4 + * +
HyS - i 5 e 2 2
M. B, Slightly Slightly
reduced Reduced Reduced reduced Reduced .

.M. Acid Acid & clot | Acid & clot | Acid & clot Acid & clot
Citrate E * + + +
Glucose Ag Ag Ag Ag. Ag
Lactose Ag Ag A Ag Ag
Mannitol Ag Ag Ag: Agz Ag
Inositol Ag- Ag Ag - =
laltose Ag Ag Ag Ag Ag -
Dulcitol - - i . =
Sucrose A Ag Ag Ag =
Salicin Ag Ag Ag Ag ' Ag
Arabinose Ag Ag Ag Ag Ag
Raffinose Ag Ag Ag 1 Ag Ag
Trehalose Ag Ag Ag i Ag Ag
Inulin - - - & 72
Dextrin Ag Ag Ag Ag Ag
Rhamnose Ag Ag Ag Ag Ag:
Xylose Ag A Ag Ag Ag
Sorbitol Ag: Ag Ags Ag Ag

Ag = Acid and gas
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HAEMOPHILUS GCANIS.,

Any Grem-negative cocco-bacillus or small,
glender, pleomorphic bacillus, not growing on
nutrient agar or in broth, but growing sloﬁly on
blood agar and chocolate agar, showing smglly round,
convex, colourless or slightly opaque colonies was
reftarded as haemophilic, and it was further tried in
various other media, sucheas glucose broth, serum
broth, serum ggar, liver infusion agar, solidified
serum znd Dorset's egg medium, before confiyming it
as suech.

®he sccessory growth factors of these stirsins
were studied by testihg their ability to s row on the
following medls, as recommended by Thjotta snd AAvery,
(192l) , Rivers (1922) anc Fildes (1924).

(a) Ager with haematin, representing_the.auto-
elave stable X Tactor (2 per cent.).

(b) Agar with yeast exXtraci, representing the &uto-
clave labile v factor (10-15 per cent.).

Haematin and yeast extract were prepered by the
following methods:

Heematin: Red blood ¢ells from 100 c.c. of
blood were washed in physiologicazl salt solution,
laked with distilled water and precipitated with 95
per cent., altohol. The precipitate was boiled with
weak acid alecohol (HgS04) until colourless end thenm
filtered. The filirate was gartiaily saturated with
NaCl snd filtered. The precipitate was washed on
the Tilter with distilled water, disscolved in warm

geid /

=
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acld alcohol, re-precipitated with Nagl, filtered,
wasned) taken up in scid alcohol, made slightly
alkaline (pH 7.4) with NaOH and brought up to a
volume of 100 cs.e. with 95 per cent. alcohol. This
was added to any basic medium in qusntities of 2 c.c.

per 100 c.c. and always autoeclaved.

Yeast extraet: 100 grammes of bréwer's yeast
were emulsified in 400 c.c. of distilled water. |
Since vitamins will stand boiling better in acid
than in an alksline solution, the reasction of the
suspension of yesst cells was adjustied to pH 4.6,
boiled for ten minutes, and then ellowed to settle
at room temperature. The clesar supernatant extract
was pipetted off; filtered through paper and stefi—
'lised.by mesus of a lMendler filter. phis gilear
sterile extract was stored in en ice box and the
HRce e ry GuEn Tty Bolicd o Ehe metAtui innsta iy
before use.

Haemopeptone water, recommended by Rivers and
Kohn (loc. cit.), was used as & ligulid medium for
examining its motility and testing‘its indole
production. The seme medium with Q.1 per cent..

potassium nitrate added to it was used for testing

nitrate reduction. Sugar medium too, regommended by

the ssme workers, was used for the_fermentation test.

A1/
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All the haemophilic strains isolated in this
investigation grew on asgar with haematin, but not on
agar with yeast exXtract, showing that "X" only, not
"y was required ss the accessory growth factor.

The straeins were non-motile, positive for indole gnd
nitrete reduction. 4ll of them fermented g lucose,
galactose, mannitol and sucrose, but not lactose,
mel tose or dextrin. .

Thus , they were all identified zs Hsemophilug
canis by their morphology, éultural characteristies
and biochemical reactions.

Thig organism was isolsted only from nine
(12 per cent.) of the seveniy-five normsl and Irom
two (8 per cent.) of the twenty-five sick dogs.
Of the ten sstrsins isolated from normal dogs, four
were from the nose, three fronm the nasopharynx and
three from the tonsils. gimilerly, of the four
strains from the sick dogs, two were from the nose,

one from the nasopharynx and one from the tonsils.
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TABLE XLVI

Percentage carrier rates for Haemophilus canis in

normal and sick dogs.

, 25
IG—I'OHP f Number of dogs swebbed {lumber Positive |Percent Posit.ive I
| |Normal 79 99 12
Siek 25 2 8 %
Combined 100 11 " :
TAELE XLVII
The frequency of Haemophilus canis in the nose » nasopharynx
and tonsils
t
Normal Dogs Sick Dogs Combined
Situation Number - Positi\_{e IEmn‘nfar - Pos iti_‘,fe Nurnb‘ér P_osit:‘gge
: swabbed | No. swabbed | No. % svabbed | No. &
Nose 75 Er e A s e e el 0! e e
Wasopharynx 50 3 6 17 1 5.9 67 6
Tonsils .7 5 3 I 25 1 L 100 L

T e SRR
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PROTEUS SPECIES

All @ram-negative, motile, pleomorphie Organisms

producing amoeboid colonies on nubtrient sgar plate,
fermenting glucose with gcid and gas but not lactose,
liguefying solid serum and gelatin, were included in
this group. For confirmation, other tests, such as
indole production, nitrate reduction, decomposition
of urea into ammonia, formation of hydrogen sulphide
in lead acetate agar medium, production of ecatalsse,
ammonia in peptone water, and action on litmus milk,
were also conducted.

A11 the twenty-three strains isolated in this
investigation liquefied gelatin, all but two (1lHy.
and 37Tg) liguefied solid serum as well,  All the
strainé decomposed urea into ammonia, only six
strains failed to produce indole. similarly, two
strains were negative for methyl red resction (5’?{[‘4
and 48N§); only two strains 241, end 24Npg) were
recorded as showing positive V.P. Treaction. Nitrate
reduction was rather constant. A11 were positive,
excepting two strains (19N, and 35ypg) which were : L
recorded as having doubtful reaction. Production of
emmonia in peptone wategzgg%her constant, excepting

in two strains (19N, and 2T,) in which the reaction

was doubttful. Only one strain (68Ng) failed to
produce hydrogen sulphide. 411 strsins were positivg

for catalase. Action on litmus milk was rather

variable/
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Biochemical reactions of Bacillus proteus.
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‘6.7 per cent. respectively, whereas in the sick 1R
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variable. The majority of the strains produced
alkali end peptonisation. All produced zcid and gas
in glucose, and gll but two in sucroselas well.
Nearly 50 per cent. of the strains fermented msltose,
while none of them fermented lgcltose, mannitol or
dextrin.

These orgeanisms were isolated from twelve (16 per
cent.) of the seventy-five normsl dogs and from
seven (28 per cent.) of the twenty-five sick dogs.
The freguency in the nose, nasopharynx and tongils

of normsl dogs was 6.7 per cent,, 4 per cent. and

rose to 20 per eent., 11.8 per cent. and 16 per centk.

respectively in the corresponding parts.
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Percentage carrier rates for Proteus Bacilli in dogs.

| Group

Humber of dogs swabbed

Number Positive

Percent Posgitive

Wormal
Sick

Combined

15
25
100

12
7
15

16
28

19

TARLE

L

The freguency of Proteus Bacilli in the nose, nasopharynx
and’ tonsils of normal and sick dogs

Normal Dogs Sick Dogs Combined
gt | Number Positive Number Positive Number | Positive
Siuuasion | swabbed ! No. % swabbed Woe: _,“5 7E swabbed { No. %
Nose 75 Duiax 6] 25 5. =120 100 10 10
Nasopharynx 50 2 4 7 2 1L8§ 87 L 6
Tonsils 75 5 6.7 25 Jg o i 546 100 9 9
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LEPTOTRICHIA SP.

A1l the organisms included in this group were

not uniform in their morphology and sitaining reaetions

even though they did not show much msrked difference

in their cultural and biochemical characteristics.

JMorphology.

Smears from the growth on solid medig shéweé
unbranched filsments which were usually unsegmented,
gtraight or curved and sometimes intertwined in
tangled masses. Ends were sgusre or rounded or
clubbed at one end. Some filaments were twisted,
gnd such irregulsr and swollen forms were of ten
encountered (Fig. 4). Individual organisms wvaried
in length from 2 to 250 microns and in width from
0.6 to 1.4 microns. Short and bacillary forms were
most prominent in smooth colonies (Fig. 5). and lomng
filamentous forms in rhizoid cclonies (Fie. 6).

When grown in li;uiﬁ meddia ; they were mostly broken
end only short bacillary forms were seen.

Staining reactions were rathef indafinita.
éenerally they were Gramﬁpg&ftive;jb@?ﬂ?ﬁmﬁtimﬂs
decolorised quickly. Véfy irregu;af staining was
noticed in some in,Which*a fﬁm'érg&ﬁigﬁs*raﬁained
Gram's staining while some otheié_in'thﬁ same field
showed & Gram-negative reacfionl ‘Gften a single
element retained Gram's staining in some parts while

in other parts it 'was completely decolorised. Some

strains/







\peripheral pﬂrﬁiéﬁ;fgéfﬁés ﬁhi&h;tanglaa filamentous
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strains showed round granules in sll elements by
Gram®'s gtalning. By methylene blue étaining old
cultures showed clear vacuoles in their elements.
They were all non-acid fast, non-sporing and non-
motile, .
Iowthﬁgg_ggpoa agar. Both smooth and rough
colonies were ovserved .on blgod'aga; plates. Smooth
colonies were round,gconvax,-ant@xEﬁxigsi- 2.4 mm. in
diesmeter, creamy whi%e, butyquéfgnﬂ:ﬁ&sily emulsgifi-
sble (Fig..7). Rough'colonies;ﬁaretgreyiSEhwhite,

eircular, h&vingZaézaise&,grénﬁi&mf&eﬁﬁﬁa=aﬂ& a flat

PrOCESEES :aﬁiateu to giva & fhlmoid appearance (Fig-8)
They were aetween 1 =g mm. in dlametar. -some
colonies were raisa& at ‘the centr&, giv1ng an umbonete
appesarence with an even rounded a&ga and fine

filamentous ouug;owths (Flg 9) . No hsemolysis.

Plsin agar, Growth on plain &gasr was poor. SHIEEA( L

7

Smell pinhead-like colonies were obDserved agfter Iouxr
: : A 0

days' incubation at 37 C.

liacConkey aéar - . No growth.

Broth. Growth was slow, a scentiy granulsr sedi-
ment eppeering sfter 3~4 days. The grenules settled
down st the bottom, lesving the medium clear.

Gelatin stab. No growth was noticed.

Lffler's serum. In forty-eight hours, slightly

reised, whitish, glistening, confluent growth, which
ineressed on further incubation. No liguefaction even

on prolonged incubation.
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Potato glope - No growth was observed.

Metaboliem.

Aerobic. GSeventy-five per cent. of the strains
dia not erow at all under striect anzerobic conditions.
About twenty-T'ive per eent. showed poor growth under
anasrobic culture. Optiium temperature was 5700.

No .growth was observed sl room temperature. slow
o ;

gnd poor growth at 22 C.

Bioehemical. No fermentation of sugars. No

change in litmus milk. Indole =3 M.R. =i ViPe =3
Nitrate reduction -; NHy -: HgS -; Catalase I,

- b
li.B. reduction =,

Pethogenicity.

Injections of 48 hourst! serum broth culture of a
few straings of these orgsnisms into guilnea-pigs,
rabbits gnd mice, failed to préduee-any progressive
pathologiecal resction.

Results. i

O0f the seventy-five normael dogs, eighteen (24 per
cent.) and of the twenty-five sick dogs, seven (28 per
cent.) were positive for this group of organisms.

They were not once found in the nose of either normsl
or sick dogs, but their freguencies in the nasopharynx
and tonsils of normsl dogs were 18 per cent. and 24
per cent. respéctively, while they were 13 per cents,
&ﬁd 24 pér cent. in the corresponding situations in

sick dogs.
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———— it

Sp

Percentage carrier rates for Leptotrichia/ in normal

and sick do

gs-

Group No. of dogs swabbed Number Positive Percent Positive
Normal 75 18 2l

Sick 25 7 28

Combined 1 00 25 25

TABLE TLIT
The frequency of Leptotrichia sp. in the nose,
| nasopharynx and tonsils
Normel Dogs Sick Dogs Combined

2o : Number Positive | Number Positive | Iumber Positive
S uasan swabbed o, ;;5 swabbed | No. ;—,’é swabbed No. ;—'-3
Nose 75 - - 25 = e 1 A2 e
Nasopharynx 50 9 18 17 R TR (T 5= A0
Tonsils 745 18 2l 25 6 2l | 100 2l 2l
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UNIDENTIF IED.

During the  course of this investigation several
unknown Gram-negetive orgenisms were constently met
with, end on the basis of their morphology, cultural
and blochemical chargcteristics and pathozenicity
tests, they were msinly divided into three groups
a8 described below.

Unidentified group (a).

Morphology. The organisms of this group were

smell rods varying in length from O.S.to 3 microns
and in bresdth from 0.4 to 0.8 micron, arranged
singly in two's and smell groups. Some were coeccoid
and the rest had a straight exis and rounded ends.
A Tew filaments werse occasionally seen. In some
places they looked like diplobacilli. They had no
capéule. They were non-motile at 37%. and alsb at
22°c.

Growth on blbod agar plate. Twenty-four hours

at 379C. - round, convex, entire, smooth, about l&S}EQ
in diemeter. The colonies were somewhat greemish,
but on further incubation they became definitely green
and even chocolste coloured. There was a zZone of
clear bete haemolysis around these colonies. The
growth was sticky and gun~like.

Ager plate. Opacue, glistening muecold colonies;

no pigmentation. .

Chocolate agar. Profuse growth with chocolate

\

pigmentation.
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Ager stroke. Slight growth only at the surface.

Celatin stab. Napiform liguefaction in gbout a

week.

Broth. Twenty-four hours ét 379%. - uoderate
uniform turb;dity. -No surface growth and no deposii,
but on Turther incubation & slight mucoid deposit was
seen.

"
Loffler's serum. Liguefaction with gresnish-

brown tinge.
Potato, Thin growth - dark brownish.

MecConkey agar plate.- No growth.

Metabolism. Aerobic. No growth under striet

angerobic conditlions. Optimum temperature 37°C.

Skow growth at 22°%c. No growth at sll at room tempera-

ture. Slight or no pigmentstion when grown at £2°C.

Biochemical, No action on any of the carbohydrate

Catalase positive; Indole positive; M.R. negetive;
V.P. negative; Nitrate reduction negative; NH negative

Hgs negative; M.B. negative. Litmus milk - gt first
slightly acid then changing to slightly slkaline,
decolorised and peptonised. Often clots were formed,
which gradnally became slightly yellowish.,

Ammonia from urea. Urea was decomposed into

ammonia. It was tested by inoculating s tube of
buffered urea-phosphate medium with the culture
(Ferguson and Hook, 1943) and after incubeting for &4
hours tested for alkaline production with brome-thymol

blue indiecgtor.

S
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Pathogenicity. Non-pathogenic to mice, guilnesa

- plgs and rabbits.

Results,. The percentage carrier rates for this
group of orgsnisms in the nose, nasdgharynx‘and
tongils of normal and sick dogs did not vary to any
gppreciable degree. Of.seventy—five normal dogs,
forty-five (60 per cent.) and of twenty-five sick
dogs, sixteen (64 per cent.) were positive in one
situstion or snother. They were most frequently
found in the tonsils and ngsopharynx and occeasionslly
in the nose. 58.2 per cent. of the dogs harbbureﬁ
them in the nasopharynx, 61 per cent. in the tonsils,

whereas only 8 per cent. showed in the nose.




TARLE -LIIT

Percentage carrier rates for unidentified group (2)
in normal and sick dogs.

157

Group Number examined | Number Positive | Percent Positive
Normal 75 45 60
Sick 25 16 64
Combined 100 61 61
TABLE LIV

The frequency of unidentified group (a) in the nose,
nasopharynx and tonsils,

Normal Dogs Sick Dogs Combined
Situation Number Positive | Number Positive | Number Positive
examined | No. % examined | No. % | examined | No. %
Wose 75 5 8 25 2 8 100 8 -8
Nasopharynx 50 29 58 17 10 59 67 39  58.2
Tonsils 5 45 60 25 16 6L 100 61 61




. capsulated and non-motile both at 370C. and 220C.
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Unidentified group (b),

Morphology. Gram-negetive coccobacilli,

arranged singly, in two's and in eclumps. Some

strains were slightly pleomorphic, non-sporing, non-

(Rigs. 10.)

Blood sgar plate. Round, eonvex, entire, smooth

greyish-white, easily emul sifiable colonies. No

hesemolysis.

Agar plate. Round,,.convexX, opacue colonies.

Gelatin stab, No.gr owth.
Broth. Profuse granular growth, slight flaky
deposit, surface ring and scums -

Lgffler's serum, Whitish or slightly yellowish

raised growth, No liguefaction.
Potato. Slightly whitish growth.

MacConkey's agar plate. Profuse pale growth

with yellowish zone.,

Metabolism. Aerobic.  No growth at all under

strict aneerobic conditions. Optimum temperature
37°%. No growth at room temperature. Slow growth

at 22°¢.

Biochemical. Ferment only gluGOse with aecid and

no gas; Catalase positive; Indole negative; M.R.
negetive; V.P. negative; Nitrate reduetion negative;
NH, negative; HgS negative; M.B. negative; L.M. Do

chenge. Urea was not decomposed into ammonia.
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Pathogenicity. Non-pathogenic to mice, rabbilts

and gulnesa pigs.

Results. The Lercenﬁage carrier rates for these
organismslalso'were practically the same in normsgl
and sick dogs (normal, 48 per cent.; sick, 44 per
cent.), Their freguency in the nose, nasopharynx
and fonsils of normal end sick dogs did not vary to

any considerable degree. They were isolated from

the tonsils of 37 per cent., Trom the nasopharynx of

32.8 per cent., end from the nose of only 6 per cent.

of the dogs.
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Percentage carrier rates for unidentified group (b)
in normal and sick dogs

Group Number examined | Number Positive | Bercent Positive
Normal 75 36 438
Sick 25 11 Ly
Combined 100 L7 L7

TABTE IVI

The frequency of unidentified group (b) in the
nose, nasopharynx and tonsils

Situation’

Nose
Nasopharynx

Tonsils

_JI
' 1
Normal Dogs Sick Dogs Combined
Number Positive |Number Positive | Number Positive
examined | No. % exemined | No. /% examined | No. %
75 L 533 25 2 8 100, 6.6
50 1630 3% 17 6171.35.3 67 22 32,8
75 28 37,3 25 gEn 56 100 37 37

o=
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Unidentif'ied group (c).

Morphology. Gram-negative small bacilli, 0.7 to

1.8 micron by 0.4 to 048 micron with straignt axis and
rounded ends, slightly pleomorphic, staining deeply
at the ends, giving the appearance of bipolar stain-
ing, arranged singly, in pairs or in smgll bundles,
not in cheins; non-motile, non-sporing, non-
capsulated and non-acid fast (Fig. 11).

Blood zgar plate. Twenty-four hours at 57°C

Colonies were discrete, round, 0.5 to 1 mm. in dia-
meter, low convex, amorphous, greyish-white, trans-
lucent with smooth glistening surfdce gnd entire

edgey consistency butyrous and easily emulsifisble.

Agar plate. (@olonies were the same as on blood

ager, but smaller.

Celatin steb. Two days at 2200. good filament-

ous growth, confluent at the top, discrete below,
extending to the bottom. No liguefaction.

Broth. Twenty-four hours at 37°C. Ifoderate
growth with moderste turbidity and a slight powdery
or viscous deposit. No surface ring and no pelliecle.

LOffler's serum. Cood raised confluent whitish

growth. ©No liguefaction.
Potato. No visible growth.

MacConkey agar plate. No growth.

Metabolism. Aerobe and facultative anaerobe.

Growth under enaerobic conditlons was rather poor.
Slow growth at 28°c. very poor growth at room
temperature.

Biochemical/
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Biochemicgl. (Ref. Table No. LIX). There were

only slight vearietions in the bioechemiecal reactions of
the vafious étrainsggroupad under this head. A11 but
eight strains formed indole, were positive for Cata-
lase, only a few strains produced slight smmonia and
HgS. Most oﬁ them had no édtion on litmus milk, but a
few-changed it to slightly acid. Glucose was
fermented by all the strains, maltose by all excepting
two (4Nd and QNPd]. Similarly, three strains (48T6¢
67NPr, and 18 Ts) failed to ferment sucrose. only
three strains (3NP;, 8 T,, 10T;) fermented inositol.
liost ¢f the streins fermented dextrose; trehalose was
fermented by twenty strains and raffinose uy only two
strains (QgP& and 9T, ). . |

Pathogenicity, Non-pathogenic to miece, guinea

pigs and xabbits.

Results. The percentage carrier rate for these
orgenisms in normal dogs was 38, while it was slightly
higher in the sick (4@). They were more prewalent in
the'hasopharynx and tonsils of both normal andrsick
animals and were wvery rarely present in the nose of
elther group. Only one cut of seveniy-five normal
dogs and two out of twenty-five sick dogs-harboured
them in the nose. But they were found in the naso-
pharynx of 30 per cent. of the normal snd 29.4 per
cent. of the sick animéis, end also in the tonsils of
Bé per cent. of the normal end 36 per cent. of the

sick dogs.
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TABLE LVII.

Percentage carrier rates for unidentified

(group(C) in normal and sick dogs.

Group Number examined | Number Positive | Percent Positive
Normal 75 27 36
Sick 25 10 LO
Combined 100 37 37

TABLE TLVIII

Frequency of unidentified group (c¢) in the nose, nasopharynx
and tonsils

ormal Dogs Sick Dogs Combined
Situation
Number Positive |Number Positive | Number Positive
exsmined { No. @ examined [No. % examined {No. %
Nose 75 1 1s3 25 2 8 100 3 3
Nasopharynx 50 15 30 17 5 29.L 67 20 29,9
Tonsils 75 21 28 25 9 .. 36 100 29 29




Biochemical reactions of unidentified group (c¢) isolated from

normal and sick dogs.
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DISCUSSION.

This investigation presents clear data of the
presence of the various baeterial species, both those
regarded as potential ﬁathogens and those believed to
be sagprophytes, in the upper respirsztory tracts of
presumably normgl dogs and the variations met with in
sick dogs.

Amongst the pathogens were found to be included
Staphylococel (present in 70.7% of the normsl and
847, of the sick dogs), haemolytic streptocoececi (normal
64%; sick, 68%), H. bronchisepticus (normsl, 18.7%;
sick, 52%) an& Friedlénderrs bacillus (normal, nilj
sick, 16%). Amongst the facultatively pathogenic
were non-hsemolytic streptococeci (normsl, 77.3%; sick,
96%) , Coliform baecilli (mormal, 21.3%; sick, 45%},
Bacterium alksligenes (normsl, ﬁ&ﬁ; siek, 60%), and
Proteus sp. (normel, 16%; sick, 28%), whilst.the
renaining orgsnisms, namely, Gram-negative coceci
(normal, 60%; siék, 56%), diphtheroid baeilli (normal,
18 .7%; sick, 28%), B. subtilis group (normal, 16%;
sick, 20%), H. canis (normal, 12%; sick, &%),
Leptotrichia sp. (normsl, 24%; sick,‘28§),.aﬂd
unidentified Gram-negative bacilli groups g (normel,
60%; sick, 64%), b (normel, 48%; sick, 44%), and e
(normal, 36%; sick, 40%) were all regarded as

saprophytes.
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Stephylococeis Accepting cosgulsse production as

the criterion of pathogenicity of staphylococei of
enimel origin as is sdopted for humen sirsins, the

pr-1

frequency of pathogenic strains (49.3 per cent.) found

a

in the upper respiratory tracts of normsl dogs in this
study is surprisingly high. Ne inform&tiion of the
kiﬁd has so far been available and no consideration
has been given te the psri these orgenisms might play
in any of the diseases of dogs. In aﬁdition to
Coagulase production, the majority of these strains
glso satisfy other tests of pathogenicity, such as
liguefactioﬁ ¢f solid serum and production of haemo-
lysins. loreover, sll the Cosgulase-positive streins
isolated in this study compare very favoursbly with

the pethogenic sirains isolated and studied by smith

(1947) from acute infections in dogs or from lesions

in the same gnimels in which the orgsnisms were
believed to be responsible for the pathological changes
Further, it was observed that the frequencies of
pathogenic streins in all the situations (nose, naso-
pharynx and tonsils) were qonsiderably higher (68 per
cent.) in sick dogs than in normsl Gogs (49.5 per cent.
These fectors lead cne to the conclusion that staphylo-
cocel have some part to play eithsr primsrily or
secondarily in the respiratory or other diseases of
dogs end that these organisms mey not be of lesser
importence t.en beta-haemolytic Streptococel which have
recently gained so much prominence as the causative

agents/
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agents of infections in dogs. The ssme view was held
by liss M. Fresk, who during the course of the
discussion on Dr Tom Hare's paper (1946) on vBets
heemolytic Streptococcus infection im doge", stated
that hesemolytic staphylococel had been found in & high
percentage of swabs from suspected streptococcal
infections of &all types (mostly recurrent tonsillitis
or respiratory cases snd some in skin diseases t00).
she also qgotsc a case of & young spaniel bitch showing
skin lesions and elight inflammation of the tonsils
and pharynx with slight pyréxia, which yielded haemo~
lytic Stapnylocpcci, both from the tonsils and skin
lesions. Bcsworth'[1947) observed that staphylococci
vere not so common in tonsil swabs as Streptococei,
but he reportea thet they were occasionally met with
in cases of swollen throat and cervical lymphatie
glands and glso in furunculosis. He also asgreed

that no sdequate survey of the incidence of staphylo=-
coceli in dogs in heslth and @&isssse had yet been made.
Bosworth nor sny other urevious worker does not seem
to have examined the nasal swabs from dogs, wiich
would no doubt have shown a high freguency of sﬁaﬁhyh
- locoeei in thet situstion, possibly higher than the
freguency of haemolytic Streptococeci in the tonsils of
the same snimals,as has been found in this study.
Froosbly the fsilure to examine nasal swabs accounis

for the Tact that these organisms were not considered

.so/
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so prevalent in doge snd no deteiled study of:cthem has
so far been msde. But the dsta presented in this
investigation should offer ample justification to
study the association of these orgenisms with various
disessees of dogs, and it may be suggested that in
gvery cese the peathogeniciiy of the strain should be
ascerteined by its ability to-produce Cozgulsse, as
other tests have been proved not reliable.

Heemolytic streptococci: Although the isolstion

of beta hasemclytic Streptococel from the tonsils of
apperently normsl dogs snd from cases of tonsillitis
and pharyngitis have been reported Dy some workers,
any information about their presence and frequency in
the nose end nasopharynx has been completely lscking
up to the present, though their presence in these
situstions has been assumed. Further, the distribu-
tion of different serological groups even in the
tonsils has not so fer been properly surveyed.

Pilot et al (1936) dia not group their strains.
Garside (1947) grouped only a few of the strains_which
he isolsted from the tonsils of 200 normal dogs in
hig two surveys, and most of them belonged to group G.
But it was recorded by Garside that 88 per cent. of
the total sirains isolated from different situations
in dogs, mostly ffom infective processes, belonzed to
group G- Similsrly, Hare and Fry (1938b) observed

that/
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that 61 per cent. of the total strains isolated from
various cgnditions in dogs belonged to group G.

Though the percentage (48.% per cent.) of group G
strains isoleted in this investigation fell short of
the qbove figures, it stlll remained the predominant
group. It is interesting that such high percentages
as &847 per cent. of group M and 10.5 per cent. of
group L were isolgted. Such Tigures have not so far
been recorded and meEy be due to accident in that their
Presence nay not be a constent feature but subjeect to
varistion or it may be that previous workers were
handicepped for want of & good supply of L and M
grouping.sera.

The frequency of group M strains in sick dogs
(12 per cent.) was decidedly less than their fregquency
in pormal dogs (20 per eent.), while all the remaining
groups; except group ¥, showed higher frequencies in
sick dogs, &s shown in Table XVII. Group ¥ was found
in only two normsl dogs. So these tﬁo, group M snd
group F, sppear to have no pathogenic significance in
these snimals, although Ffurther investigation may
reyeal the contrary.

The isolation of a group A& strain from the
tonsils of dog No. 12 and group ¢ from the nose of the
same dog, end elso group C from the nose of Gog Ho. 7,
while the tonsils and hesopharyanx of the same animal
showed group B strains, indicates the possibility of

the co-existence of more than one serological group

in/
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in the same situstion ss well as in one animsl.
Such instances nay be frequent, but in the present
investigation since in order to conserve media only ong
colony of hasemolytic efreptocceci was picked up from
each of the originsl plates, there was no chance of
meeting two different stragins in one situation, esven if
they were present.

Another point of interest is thet while the
positive carrier rate in the noses of normal dogs was
13.3 per cent., it rose to 32 per cent. in sick dogs,
while the difference in the nasopharynx and tonsils of
the two groups of dogs wee not very marked. This
increase might have been due to the extension of these
orgenisms from the nasopharynz to the nasal cavities
owing to the cstarrhal conditions of the wupper
respiretory trecits, as most of the sick dogs studied
had nssal catarrh and discharge.

Another qguestion arising from the results of this
investigation is whether the claims made by Hare (1946)
cen be upheld. Esre mzintains that beta haemolytiec
Streptococel are never found in nofmal dogs and that
when they are isolsted from supposedly normel dogs it
indicates a cyeliesl wening of & chronie infection.
But the'prasent investigation shows that forty-eight
(64 per cent.) of the seventy-five spparently normal
doge harboured naemolytic-streptoeccci, andé it doss

not/
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that new-born puppics contract the infection from
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not seem possible that such s high percentage of.doés
whiceh eppesred perfectly healthy at the time of
swaobing'could have been in the wening phase of the
infection. In eny case, whére there is no sizn of
e¢ven chronic infection, the animel has to be classsed
es & carrier until the indicative signs of the
chronic infection &re recorded.

8uch 2 high percentage of carriers smong the
dog population does support the observations of the

importaence of hsemolytic sireptoecocecl as pathogens of

tible animals by licking, through the agency of
common Ieeding troughs or by droplet infection, is

easily asccomplished. It is also an easy possibility

their cwn dam'either from infected~gﬁ§$ﬁﬁi'exu¢ate
during parturition or by post-matal licking, as
suggested by Hare.

Isolations of groups €, G and A from normsl and
sick dogs indicste the possibility of cross-infection
between dog and man, a8 groups € end G are now
irnifrequently found in humen infections, end group A
is a proved human pathogen:,

Haemophilug bronchisepticus; This organism, which|.

was once considered to be the main getiological
factor in distemper, hac now lost its importance as
suech, but it is still regarded as responsible for

the/
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the respiratory complications in distemper., The
claims made by Ferry, McCowsn, Torrey and Rahe thét
this orgaenism was recoverable from a very high per-
centage of cases in the initial stages of distemper ari
amply confirmed by the results of this investigation,
wherein the orgeanism was recovered from the msjority
of the dogs showing glinical symptoms of distemper.

Another point of interest is that while previous
workers did not hold the view that this orgsnism was
racoverable from healthy dogs, it was isoleated from &
smell percentage (18.7 per cent.) of the spperently
normal dogs in this investigation. Such a low_carrier
rate amongst normal dogs and its presence in such a
high percentage of sick dogs imply its constent
assoclation with this diseszse.

2 Tt is 2lso belisved that this orggmism'ia capable
of causing respirstory disesses, such as contagious
pneumonia in dogs, independent of the distemper virus
(Wooldridge, 1934).

It is now known that the antigen &nd the foxin of

this organism sre related to the corresponding
substances in H. per%ﬁﬁsis_and H. parapertus;is@
Furtper there are also references in.msdical litera-
ture to conditions caused DY H. brgnchisepticus in
human beings wﬁiqh simulated wﬁooping cough (Brown,
1926) and the common cold (Walker, 19&8).  lacGowan
(1911) also recorded tne iseclation of this organism
from the nose of & labaoratory worker showing symptoils

of chronic ngasal caterrih, But there has been no

reference/
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reference in recent years of any human infection with
this organism. However, on the basis of the recorded
evidences, it may be szfe to assume thet it is mildly
pathogenic %o human beings also.

Friedlinder's bacillus: It is rather difficult

to distinguish Friedlfnder's bacillus from the goli-
ggrogenes group @s the latier also show a small
capsule, and also no marked differénces exist;in the
cultural charscteristics and bicchemical reactions of
the two groups. It is gensrelly considered that Bact.
gerogenes 1s & saprophyte of grains, the intermediate
type of Coliform bacillus is & ‘saprophyte of soil snd
the Friedlénder's bacillus is the parasite of the
respiratory tract bf man end animels. Buﬁ often 1t
is found that most Friedlfnder's strains of respira-
tory origin in humsn beings are indistinguishable
from the 3. Coll intermediate type and many strains
found in eystitils sre identicgl with Bacts aeroge%gs,
so 1t is not possible to differentiate these
organisms on the vasis ©of haebitat slone.

In this study, while assigning all the estypiecal
strains of B. €oli isolated from normsl and siek
dogs to the Coliform bacilli, five strsins isolated
from sick dogs were singled out as\balonging-ta :
Friedl¥ndert's group omr account of their character-
istic neil-headed appearsnee im gelatin stab culture
and of their mild pathogenicity to mice. Perheaps

all/
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all, or possibly some, of the atypical groups of

B.  Coli slsc, isolated from morimal and sick dogs may
heve belonged to Friadlﬁnder'é pneunobacillus group
antigeﬁically.

Friedlinder's bacillus in human beings is
Iecordéd aSIaSSociated with catsrrhal conditions of
the Tespiratory tract, suppuration in the nasal
sinuses, meningitis, conjunctivitis and cystitis.
References are also.available of its isolation from

enimal sources. Lidwsrds (1928) isolated Friedﬂénd&rk

AR

baeillus from metritis of mares, while Webster

(1928, 1930) described a respirstory epidemiec in mice
caused by this orgenism. Wallace ,Cahn and Thomas
(1933) found it in a parslytiec disease of maése,_whild
Brion end Lucan (1941) isolated an organism resembling
_Friadlﬁndar{s bacillus from the brain culture of two
dogs which had died showing spastic pesraplegia, with
absenee of Achilles tendon and plantar reflexes sand
of refled resction on the posterio:-part of the
abdominal wall. Gray (1948) isolated this orgsnism
from a case of cysiitis in g dog: Although no nore
references sre available of the isolation of Rried-
l#nder*s bzoillus from normal 6z @_i_@_.li doge, it nay
reasonably be assumﬁd_fhat the qu&nism is gapahlq

of exhibiting pathogenic properiies on occasion.
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Non-hsemolytic §ireptococci: Non-haemolytic

streptococci of the throat of sny species of animsl
have not so far been studied. Hven in the medical
figld thesse orgagisms still remzin ill-defined, and
they are usually referred to as strepbtococci of the
"Salivary group", as "Streptococcus viridans®™ and
windifferent stireptococei", according to the degree of
greening produced on blood agar, or simply as thé
.“mouth streptococein,

In"thelr early classiecgl werk; Andrews and Horder
(1906) described the predominant Streptococci of the
humen throat &s Str. saliverius and sStr. mitis, but
since they were not able to draw a clear distinction
between these two species, they conside;ed that Str.
mitis was a variant type of Str. salivarius. Safford,
sherman snd Hodge (19387) also did not find justifica=
tion for rigidly differentiating these two 'species,l.
wnile in the compilations of Shermsn (1937) both
species are considered to be Str. salivarius, which is
a hetsrogeneous g£roupa. Subsequently, =lthough Niwven,
smiley and sherman (194la, 1941b) and Shermsn, Niven
end Smiley (1943) differentiated str. salivarius from
str. mitis by a few physiologiesl characters, one may
séill consider that the difference. is not so marked
as to warrent seperate nsmes for them.  For the
purpose of this study, however, all the straips showing
the biochemicsal characteristics of *Saliverius"® and
?mitiswas described by Sherman et al (1943) were

¢r. saliyarius.

n

ed as
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from the human -throat. Since it also shows points of

| rezction on arsbinose. Ayers and Mudge (1923) found
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Lactose non-fermenting strains were considered

as Str. equinus (Shermen, 1937). This orgsnism,

=

which 1= predominant in the intestine of the horse,
is found also in bovine and numsn faeces (Winslow and

Palmer, 19L0). It has also been freguently obtained

close relationship with Shr; salivarius, shermsn end
his co-workers consider that it is one of the variant
types of Str. salivarius.

Streptococcus bovis was first descrived by
Winslow and Palmer (loe. ¢it.) as the prevailing type
of strepltocouceus of the bovine species, though Fuller
and Armstrong (1913) considsred this organism to be
identé831 with Str. salivarius of the humen throat.
Orla-Jensen (1919) described it as a new species on

account of its fermentative properties, especially its

these organlsms predominently in -the mouth and
intestines of cows, &nd again,'sherman et gl consider
these organisnms slso to be variants of Sir. selivarius.
Streptococcus faecalis was first described by

Andrews and Horder (lof. cit.). In addition to being
the predominant streptococcus in the humsn intestines,
it is probable that it is fdund'alsg in.animals.

The fact that some anirals, notably the horse and the
cow, harbour other types which mske up the prevailing
streptococcal flora has led to statements which lmply

that Str. fsecalis is peeuliar to the humsn intestinal
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tract, but a number of investigetors have reported
this organism as bccurring in the faeces of cattle,
horses snd other domestic animals. Although str.
faecalis is not classed as a pathogenic orgenism, it
nas been known since the original dsscription of
Andrews and Horﬁef fo oceur occasionally in gases of
endOCarditié and other human infections.

It is interesting that strains belonging to all
the groups referred to sbove were isolated from the
upper respiratory tracts of dogs. Str. salivarius,
which is the predominant organism of the humsn throat,
seems to pe & normal inhabitant of the throasts of
dogs also, since they were so frequently found in
these animals. 64.7 per cent. of non-haemolytic
streptococel isolsted f:om normal gnd sick dogs.

- Ll

belonged to this grouﬁ. Qther groups were Str.
faecglis (12.2 per cent.); Str. & quinus (12.8 per eent.)
and gtr. bovis (6.8 per cent.). These organisms ﬁhich
are considered to be the inhgbitants of the intestinal
| tracts of man end animals are likely to gain access

into the nasopherynx of dogs on account of the con-

stant habit of these animals of licking and sniffing

b
r
-
|

-faecai @aterials.
As with the haemolytic strapfoaocci, ihe frequency
of these orgaﬁisms was the highest in the tonsils
(68 per cent.), less in the nasopharypx (47.8 per.cent.]
EnG lowest in the nose (33 per cent.) in both normal

arid sick dogs.
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Whet part these orgenisms play in health eand
diseasse in dogs is beyond ihe knowledge of any veterii-
ary patholocist at pressnt, and ruch more research will
be necessary before arriving at any conclusion.
However, the greater freguency of these organisms in
all situations in sick dogs (96 per cent.) tham in
normal dogs (77.% per cent.) possibly indiceties that
they play some part in disesses in these animals.

It may also be streéssed that the biochemical character-
istics of mseny of the strains isolated in doss sre

gimilar to those isolated from humsn throats, indicat-

. |ing the possibility of cross-infection between man and

enimal.

Coliform bacilli: Although these organisms are

generally'regérded as non-psthogenic ynder ordinary
conditions, their pathogenicity in man and animals
under favourable cecircumstances have been recorded.
In hugisn beings they are freguently found in pyogenie
infeections of the urinary tract (pyelitis, cystitis,
ete.) e@ither in pure culture or mixed with pyogenic
coecei, snd also in Cholecystitis, cholengitis, appendix
avscess, peritonitis and septic wounds invariably
mixed with ?therlpyogeﬁie-oréaﬁisms (Mackie gnd
MeCaTtney, LO48W).

In mimels, organisms of the B. coli type are
generally regarded as ceusative sgents of the disease
of young calves (pérticulerly those deprived of the

colostrum/
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colostrum of dams) commonly called “white scours® or
"calf scours" (Smith end Little,; 1922; smith ahd
Grcuthy #8258 ) Aecording to Gwatkin, Legard and
Hadwen (1938) eand Minett, Stebleforth and BEdwards
(1929), Dbovine mastitis'also nay occasionally be due
to Coliform bacilli. Hﬁwa:th.(lﬁaz),has feported
a large outbreak of abortion in sheep in Californis
in which an orgeunism belonging to the colon group
seemed To De, the ceusative agent. But the presence
of Bi coli in the upper respiratofy tracts of dogs:
or their association in any of the ﬂiseésas of dogs
hes not so far been reported. I& is presumed fthat.
Céliform organisms pléy & sscondary role in the
complications of distewper, but no guthentiec informa-
tion substantiabing this view is yet available.

In this investigetion,; organisms belonging to-

typical and &typieal types of B. coli 'were encoun~

tered in 21.% per eent. of the normsl zmd 48 per cent.

of ‘the sick dogs. However aifficult it may be to
assess their psthogenic significsnce, yet taking into
agcount vhe few repdrts refierred to above indicasting
their pathogenicity in man and some sSpecies of
animals, it may be assuiied.that Coliform baecilli may
associsate with other orgenisms in the complications,

particularly respiratory or gastric, of distemper.

Baeterium alkaliéenes;-'ﬂo study of this organism

in domestic animsls has yet been msde. - In point of
fact, even in the medical field it still remains

inadequately/
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inadequately studied. Petruschky (1896) isolatdd
this organism from humsn faeeces and named it
"Baeterium faccalis glkaligenesn. Again, Nyberg
(1935) studied a large number of strains &nd found
two distinct forms snd a number of well differenti-
‘ated types. They included motile and non-motile
strains producing marked slkslinity or no change

at all in litmus milk. None of the strains had any
action on sugars. ~ All the strains studied by
Nyberg also had thelr origin in humsn excreta, butb
it is believed that though thése organisms are the
cohistant inhabitants of the intestinal trsct of man,
they are glso fbund'in danﬁying magterials, dairy
products and soil.  gince no ‘study of the antigenic
structure d£ these organisms has so far been m&de;
it is 'mot known whether cr not the strains-df feecal
'6rigiﬁ ané from other sources are sntigenicslly
similer. Though ‘they are generslly regarded as
non-pethogenic; they may ocecasionslly give rise to
infections of the entaric'type (Petruschky, 1896;
Hiret, 1917; Khaled, 1923). They are often found
as one of the commonest concomitents in human
dysentery, and cases of B. faecalis alkaligenes
bacterasemig heve also been recorded (Mackie and
MaeCartney, 1948c).

ThHe significanCe of these organisms in the

upper respiratory trsctis of dogs and the part they
may play in respiratory affections are ncf known.

But/
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But their inereased frequencies in sick dogs lead one
to believe that they may have some role in the
respiratory complications of distemper, however minor

that mey be.

Proteus species: The occurrence and pathogeni-

city of this species of orgenism in humsn beings is
fairly well known. They arelfrequegtly found. in,
and stated to be responsible for, some of the
inflammatory end suppurative conditions in msn, are
said to be the common cause of cystitis -and sare

isol=ted in pure culture from the urine of infected

patients. They are also found in abscesses, either

~alone or in combination with other organisms.  These

organisms have also bDeen isolated fromavariety of
conditions, such as Volwulus, peritonitis, pneumonisg,
acute gastro-enteritis of the food—poiéoning type,
empyesajslung gengrene and septicaemia (Wichels and
Barner, 1925; Plahn, 1937; Cooper et al, 1941).
Besides, khany strains referred to as Proteus strains
have been isolated from the urine, fseces or blood of
patients suffering from typhus fever, though the
exact relationship to the aetiological sgent of this
disease is still obscure.

In contrast to humsn medicine, very little study
of this group of orgsnisms has so far been done in
any species of animals. Jensen (1913) considered
them to be responsible for one form of epidemic.calf
dysentery, end Wyss (1898) has isolsted them in an
epidemic disease of fish. They are also reported as

responsible/
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responsible for black rot of eggs (Miles, 1937).
Beyond this no more information regarding the
~1solation of these organisms from any species of
animal, either in health or in Gisesse, is available.
Taking inta account the association of these
organisms with a variety of conditions, particularly
inflammgtory and suppurative in man, it may be
presumed that the presence of them in the upper
respiratory tracts of dogs may not be without patho-
genic significence. They may play a role as
secondary invaders in the respiratory diseases of
dogs, even though they may not'be primerily respons-
ible for suech conditions. Further, since 'distemper
in dogs is moestly characterised by catarrhal
econditions of the respiratory trsct and often of the
alimentary tract too, these organisms may obviously
be actlve 1in precipitating respiratory or gesiric
complications in that disease, either independently
or associzted with other secondary inveders.

Neisseria: Practiecally no study has so far been

made regarding the Gram-negative cocei from animals,
and no reference is availabie of the isolation 'of"
these orgenisms from eny species of animsl.
~Sufficient study has been made from time te-time'of
the common Gram-negative cpcci in the nasophgrynx of
humen beings. Pathogenic significance has in
general been attributed to the meningoecoccus, but

N. cstarrhalis/
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N. catarrhalis is not considered to be an sbsolutely
hermless parasite. Pfeiffer (1896) described the
Gram-negative coeccus which is now known as N. catar-
Thalis. This organism was subsequently studied by
Ghon: and Pfeiffer (1902), who isolated it from cases
Iof.acute bronchitis. Gordon (1921) exsmined Gram—
négative c¢ocel from the nose and throat of normsl
persons and of persons with colds or influenza.

On the basis of carbohydrate reactions, he classified
them into several groups, bui out of 246 of his
strains, 103 fell into Ns eatarrhslis and g smell
percentage to N. phargﬁgis.' Dochez et al (1929)
found Gram-negative coeci in 99 per cent. of the

nesopharyngeal cultures and in one per cent. of the

nasal cultures. Gundel and Linden (1931) found Grami
negaiive coeel in 100 per 6ent. of ‘school-¢hildren.
Burkley and Smillie (1229) found that nearly all the
heglthy people they swabbed carried Gram-negative
cocei. Straker et al (1939) found them in 9Q per
cent., of the individuals in London and South-east
England. None of these workers discussed the
pathogenic significance of these Gram-negative cocel
present in the nasopharynx of normal humen beings.
Neisseria catarrhelis T and Nelsseria pharyngis
isolated frolm the upper rasyiratory tracts of dogs
compare very favourably with the “ecatarrhalis®™ and
"pharyngis" group isolated from the humen naso-
pherynx both culturaelly snd biochemieally, but

N. cetarrhalis /
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N. catarrhelis II seems to be gquite a new type which
has not been isolated and described so far even from
the humsn nasoppharynx. But an orgénism.described
by Huntoon (1934) as & probable new member of the
genus Neisseria somewhat resembles this latter
organism in its eultural asspects. Huntoon isolated
a Gram-negative coccus from humsn lung sputum in &wo
cases. It resembled . catarrhaelis in its
inability to ferment any sugar, but culturally'it more
nearly reseumbled'If. mgningitidis in being very
delicate, dying out guickly.in artifieisl media end
in its inagbility to grow st room temperature.
Furthermore, in contradiction %o Iy. cetarrhalis, it
formed a perfect emulsion in sal$ solution. Since
this orgenism did not correspond to any of the
described members of the group, Huntoon consiaered
it to be a new speecies and propesed the name
"Neisseria pseudocatarrhalist., Unfortunately, a
detailed description of this organism regarding its
morphology end cultural ehéracteristics is lacking.
So it is not possible to say derinitely whether
Neisseris Catarrhalis II, isolated in this investi-
gation is the same organism, but there is some
similexrity when the recorded cultural characteristics
are compared.

It was not possible to make a very detailed

study of the Gram-negstive cocci isolated in this

investigation and to establish the taxonomic relation-
ship of different tvpes and also their pathogenicity,

but/
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but the frequency of ocecurrence in both normal and
siek dogs sugge§ts that further investigation would
not Dbe unpfofitable.

Diphtheroid baeilli; Only two species of diph-

theroid bsecilli, namely G.'hofmanni end @« xerosis,
ware met with both in normesl and sick dogs- The
pseudo-diphtheria or Hofmennts bacillus is =an
oréénism very frequently found in the throats and
noses of human beings. Similarly, C. xerosis is the
commonest baeterial inhabitent of the norﬁal'conjuncti-
val sac of humsn beings. Both are well recognised
speeles among those non-psthogenic to man. The
isolzation of these or any other species within this
group Irom the upper respiratory trsct of dogs has not
yet been reported, but orgenisms closely resembling

C. Xerosis morphologiecally, cultursglly and bio-
chemically were isolated by gSmith (1904) from the
normal conjunctivel sac of dogs and were named C.
xerosis canis. Since both these species in human
beings are believed to be non-pathogenic and further-
more no information is available of ‘any disease in
dogs csused by Diphtheroids; it may be presumed that
these organisms enjoy e purely saprophytie existence
in the upper respiratory tract of thesesanimals‘

Bacillus subtilis group: These orgsnisms are

generally considered as saprophytes foumd in hay,
soil, water and dust. Being ubiguitous they are

found to be the common contaminants of culture media

in/
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in the lsaboratory. It may be presumed that the
isolation of these organisms from the nésal swabs of
quite a small percentage of normal and sick dogs
(normel, 16%; sick, 20%) was gquite accidental, the
organism having gained sccess to the nssal mucosa as
a ‘result of inhelations of dust conteining the spores
and’ probably they are not the natursl inﬁabit&nts of
these parts. The fact that the tonsils and naso-
pharynx were compasratively‘free of these orgenisms
supports this conclusion.

Heemophilus canis; Although the isolation of

this orgenism from the respiratory tract of dogs has
not been previously reported, it was, however,
isolated by Friedberger (1903) and Rivers (1922) from
the preputial secretions of dogs. Friedberger
named his organism Hesemoglobinophilus canis in view
of its haemoglobin requirements for growth. From
his descripiion, it is difficult to see how he
differentisted it from Haemophilus influenzae, excedt
that he isolsted it from dogs instead of from human
beings. Odaira (1911) compared_Haeﬁ0philus_pertussi7
H. influenzae and H. c¢anis and found by agglutination
tests that they were different. From a detailed
study of its cultural and biochemical characteristics,
Rivers found this organism differed from_ﬁ.‘pertussis
by indol production, nitrate reduction and sugar
fermentation and from H. influenzae by its }n—

difference/
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difference to one of the accessory growth factors and
mannitol fermentation,

According to previous workers, this organism is
found in predominant numbers in the preputial
sécretions of dogs, and so it is a matter of doubt
whether its presence in the upper respiratory tract of
a small proportion (11 per cent.) of dogs is only
aecidental, dug to the organism gaining acecess to

those parts as a result of the common habit of dogs

also a natural inhabitant of the respiratory tract.
But , in-view of the fsect that out of the eleven dogs
from which the organism wvss récovered five were
females, in whieh the chances of infection from the
preputial secretions were remote, one is inclined to
believe that H. cenis has a parasitic existence in the
upper respiratory tract (in &ll situations) of & sméll
percentage of dogs, though i% is predominantly an
orgenism of the preputial secretions.

This organism has not been reported in gny other
species of animgl, but an organism of similar morphol-
ogy and cultural characteristics, reguiring only "X"
faetor for its growth was reported to have been
isolated on one occasion only by Fleming (1930) from
the humen mouth. Similarly,; seven out of eighty
strains of bacilli belonging to the "haemophilus group®
isolated by Milne (1934) from humsn tonsils needed

only/
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only "{" factor. Neither of these authors studied
the blochemical resctions of ftheir strainms, but in
view of thelr nutritionsl requirements, it was thought
that they belonged'té the 7H. canis® group. Beyond
these, no other reference.is svailable to the
isolation of this organism from humsn Sources.

Leptotrichia species: No reference to the

isolation of stech filsmentous orgenisms from the
respiratory tracts of any species of animals or, as a
matter of fact, from any animesl sourece, is available,
nor is much infqrmation gvailable regarding the
isolation of such organisms from human sources, but
the work of Bihby and Berry (1839) on m"A cultural
study of Filamentous bascteris obtained from the human
mouth" throws some licht on the problem. These
guthors isolated seversl strains of filamentous
bacteria from aerobie and snserobic cultures made

3 from scrapings Trom the teeth, gingivae, and Hmucous
surface gt various sites in healthy and diseased
mouths of adults and children and c¢lassifiled them into
severel groups on the.%asis of thelr morphology =nd
colonisl forms. Bibby and Berry thought that the

ma jority of the sirains hed the eharacteristics of

the genus Leptotrichia asccording to Bergey's defiﬁi—
tion and so they suggested the name, Leptotrichia
bucecalis for these strains, even though they were not
quite identieel in their morphology and emltural
characteristics with Leptotrichia bueccalis (Robin)

Trevisan deécribed by Bergey.
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The strains isolated in this study from the
tonsils and nasopharynges of ‘dogs closely resempled
some of the ‘strains of Bibby end Berry in their
morphology and also. in their staining and cultufal
reactions and, so0; while definitely sssigning them to
the genus, Leptotrichia, the specific name Leptotrichia
buccalis may be suggested for these filamentous
organisms also.

The isolation of these organisms in this
investigation from the tonsils and nasopharynges of
dogs, indiceates the possibility of establishing the
eXistence of some -more types of filementous orgaenisms
in these situstions snd also in the mouths of dogs
by & thorough investigation, using verious culture
media and also gnéerobic methods.

Unidentified g roup (a): These orgsnisms which

were recovered from 60 per cent. of the norm?l and 64
percent. of the sick dogs, most frequently from the
tonsils end nesopharynx and occesionally from the nose
could not be definitely identified gs they did not
correspond with eny described orgenism. Their
characteristics most nearly resemble the genus Flavo-
bacterium and the negrest relsted species within thet
genus appeers to be Flavobacterium fecalé (Bergey et
al, 1939) in view of the liguefaction of gelatin and
solid serum, the peptonization of milk and the gbsence
of fermentation of any of the carbohydrates. Indole

production has not been Trecorded in this species.

According/ /
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organisms were frequently isolated, one would have
expected them to belong to the species, Flavobacterium
buccalis, but the cultural charascteristics zgree more
ciosely with ¥. fecale. However, taking into
gecount the pecﬁliar habit in dogs of licking and
sniffing faecal matgrials and genitalia, the chances
of finding orgenisms of faecal origin in the naso-
pharynx sre not remote.

Since all the strains were uhiform in their
morphology, culturgl charascteristics end biochemical
reactions it may be aésumed that they all belonged to
a single species, probably of saprophytic habiis.

Unidentified group (b): These organisms c=:c

descrived as Gram-negative non-motile cocecobacilli
growing profusel& on ordinary media, including
MacConkey's agar, having action only on glucose(acid
without gas), isolateé from.@S per cent. of the
normal and 44 per cent. of the sick dogs, also could
not be identified definitely. Perez (1901, 1913)
isolated from the nasasl mucosa and saliva of normal
end sick dogs & small coccobacillus fermenting
glucose only with ecid asnd gas and producing indole.
But in the case of the crganisms-isolated in this
investigation no gas wés foemdd in glucose and indole
was not produced. So they do not appear to be
Perezts baecillus. It is said thet certein sstrains

of proteus Terment only glucose with acid, are non-

motile/
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motile and dolnot.spread on sobid media (Nelson,1947)
but these orgenisms did not decompose urea into
ammonia,'which ig believed to be the important
charecteristic of proteus organisms (Rustiéan and
Stuert, 1945}, thus they Go not f£ind & place ‘with
proteus. Miles (1937) has described a small Gram-
negative coccobacillus, fermenting only glucose with
aeid,; associsted with bleek rot in eggs, but he too
neither identified his orgsnism nor named it.
However, taking fhe morphology snd cultural character—
istiecs into consideration, these orgenisms msy be
grouped among the genus bacterium, slthough the
probable species could not be ascertained.

Unidentified eroup (e): This group of organisms

also could not be identified &s by their e¢ultursl
and bioechemiecal characteristies they do not £it into
any of the known species of micro-organisms.

Two probsble genera to which they maj belong sare
Actinobacillus or Pasteurellsa. Although they sgree
with the former, to sonme eitent by growth charascter-
istics and biochemical reactions, animal ineculation
tests feiled to confirm them as suech. Intra-
peritoneal inoculations of the cultures to male
guinea pigs failed to produce eitherlstrauss reaction
or sny other sppreciable pathologicsl changes.

Congidering the situations from which these
organisms were isolated, it is more probsble that they
belong to the Pasteurells species, which are the

parasites/
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parasites of the respiratory tract of animals and
birds. They agree with Pasteurellé as far as their
cultural charactéristics are concerned, with dis-
crete colonies without very profuse growth on
nutrient ggar end absence of growth on bile con-
taining medium. Further, biochemically - the
formation of indole by most of the strains, the
absence of gas in sugar medis and the absence of any
gppreciasble reaction in litmus milk sre indicative
of Pasteurella species, avén though the fermentation
reactions do not fully correspond with these.of
typical Pasteurella.

Atypicel strains of Pagsteurells species, non-
pathogenie ‘o laborgtory animals, showing somewhat
similear culturel end biochemical characteristiecs
have been described by Jones (1921), Tweed and
Eddinzton (1935), Newson and Cross (1932) and Rosen-

In view of these fscts, the strains described
under this group nmey provisionally be regarde@ as
atypicel (non-pathogenic) Pasteurella organisms.

The ieolations of the Pasteurells septica
strains from dog bite wounds with profuse painful
swelling end dischsrge sttended with exillary
adenitis in three human cases was reported by Allotd
et al (1944) and so particular care was taken during
this investigation to see whether or not Pasteurella

septlca were present in the throats of dogs. But it

is/
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is elear from the results that no such typical and
pathogenic strain was isolated even on a single
occasion, whereas strains considered to be @typiecal
and non-virulent at the time of isolation were found
faifly frequently. In one of the cases studied by
Allott et al a typiecal virulent strain of Ppast.
septlica was isolated in pure culturs from the wound,
wnereas from the mouth of the dog, which had caused
the wound by its bite, only g Pasteﬁrella—like
organism biologically atypical and non-pathogenie
for lesboratory animals was found. Since the mouths
and’ throats of other two dogs were mnot studied, it
is not known whether they harboured typical or
atypical strains of this organism at the time of the
bite. However, the  isolation of a biologieslly
typical and virulent sirsin from the wound snd an
atypicel strain from the mouth of the dog should
attract onets imesgination as to the possibility of
the aiypicel sitrains changing their biologieal
characters and esecquiring wvirulence: when injected
into humsn tissues.

In the absence of adequate data regarding the
microbial flora of the résEiratory tracts of ‘dogs,
pulmonery complicetions of distemper have hitherto
been attributed only to H. bronchisepticus, but
sinee this study haes shown thét there are other

pathogens also present in the nasopharyng of normal

and/
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and sick dogs, there is the possibility that other
orgéﬁisms mey also be responsible for such complica-
tions, either independently or in association among
themselves or with H. bronchisepticus. Hsemolytic
streptococci, Coagﬁlass—positive staphylococei and

Friedlinder's bscillus, which are potentisl pathogens

non—paemolytio streptococci, coiiform baedild ,
bacterium.aLkaligeﬁes and proteus sp. wiich are
believéd to be mildly pathogenic may also have some
minor psrt to play by way of complications or in
ageravating any off the symptoms. The series of
syndromes in dogs déscribed by Hare, said to be
caused by infection with Deta-haemolytiec streptoeocéi,
might also haée been complicated by one or more of
these organisms. Here seems to have looked only for
hgemolytic streptocoecci and did not enqguire for the
presence of eany other orgenisms that mighf have been
in association with the streptococei in causing either
all or some of tﬁe disesse syndromes described by him.
Regarding other orgenisms, namely, Gram-negative
cocei, diphtheroid bseilli, anthracoides, H. canis,
Leptotrichia sp. and unidentified ¢ram-negative
bacilli, it is difficult to indicste whether they
have only a saprophytic existence in those situstions
or if they are capable of exercising any degree of

-

pathogenicity under favourable conditions.
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Finally, it may be emphasized that the important
human pathogens, naemly Str. pneumoniae, H. influenzae

N& meningitidis and C. diphtherise, whéch are normal

Anhsbitents of the human nasopharynx were not found

in the nasopharynx of dogs.
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SULLIARY.

l. Oné hundred presumsbly normal dogs &nd twenty-five
sick dogs, all obtained from the outpatientst clinie
of the Royal (Dick) Veterinary College, were studied
Tor the presence of various micro-erganisms in the
nogeé, nasopharynxz snd tonsils, snd as per the
morphology, cultural snd biochemiecsl charscteristics,
these organisms were clasgified into the ftollowing
fourteen main groups and studied in detail.

a, ©S&taphylocoeci

b. Haemolytic streptococei.

¢c. Haemophilus bronehiséptigus.

G. Baeillus of Friedl&nder.

€. Non-haemolytie Streptococci.

f. coliform bacilli.

g. Baecterium azlkaligenes.

he Proteus sp.

i. Gram-negative cocci.,

j. Diphtheroid bacilli.

k. Bacillus subtilis group.

1. Heemophilus canis.

m. -Leptotrichia sp.

n. Unidentified Gram-negative bacilli.

2. The incidence of these orgénisms in normel and

- |sick dogs snd their frequencies in aifferent situations

(nose, nasopharynx and tonsils) were recorded.
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é. Staphylogocci: These were more frequently found

#n the nose, less in the nasopharynx and still less
in the tonsils of both normal and sick dogs. 70.7
per cent. of the apparently normal end 64 per cent; of
the sick snimsls were harbouring these orgenisms in
oné or more situations, while 49.3 pcer cent. of the
normgl end 68 per cent. of the sick yielded patho-
genic (coaéulase positive) strains.

4. Haemolytic streptococeci: 64 per cent. of the

normal =nd 68 per cent. of the siek dogs were the
carriers of these orgsnisms. i*he agersge percentage
carrier rates in the nose, nasopharynx ané tonsils
were 18, 47.7 and 64 respectively. 48.2 per cent.
of the strains belonged to Lencefieldts serological
group G, 1l3.2 per eent. to €., 23.7 per cent. to M,
10.5 per eent. to L., 2.8 per cent. €o A and 1.8 per
cent. to F. Group G« was lower, whereas groups M and
L were higher than the figures recorded by previous
workers. The Public Health aspect of the occurrence
of groups G, C and-A was duly stressed.

5. Heemophilus bronchisepticus: This was isolated

from 18.7 per ceut. of the normal gnd 52 per cent. of
the sick dogs. smohgst the normal, mostly young
animels were found %o be carriers. The strains
isolated in this investigation were typical of fthose
described DY jrevious workers regarding cultural and
biochemical characteristics and also pethogenicity
tests. Humen infections with this organism were

also quoted.




-181-

3 (1} h e " ¥ J
6. Friedlsnder's bacillus; Five strains resembling °

this organism by cﬁltural and biochemical charscteris-
tics were isolazted from four sick dogs, whereas no
strain so typical of these was found in normal dogs.
These strains were considered to be sssociated with
complications of distemper.

7. Non-haemolytic streptococci: These orgsnisms were

recovered from Y3.3 per cent. of the normal and 96 per
éent. of the sieck dogs. Representatives of Str.
salivarius, Str. e guinus, Str. béwis end sStr. fsecalis
were smongst the 133 streins isolated in this

investigation.

8. (Coliform bacilli:; The freguency of this group of

orgenisms was considerably higher in sick (48 per cent.
than in normsl dogs (2l.3 per cent.). of the thirty-
two strains, foﬁrteen were typlecal B. coli, twelve
WeTre gerogenes oi atypical forms and sixi were of

B. oloacze type.

9. Bacterium glkaligenes; Fifty-eight strains

belonging to this group were isolated from the normal
and sick dogs, and their cultural and biochemical
cherascteristics were found similar to those described
by Petruschky snd Nyberg. The frequency cof these
organisms ‘in sick dogs (60 per cent.) was markedly
higher than that in normal dogs (36 per cent.).

10. Proteus sp./
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10. Proteus sp: Strains belonging to this species

were isolated from 16 per cent. of the normel snd 28
per cent. of the sick doge; +their freguency in the
nose, nasophsrynx end tonsils of normsl and sick dogs
was compsred and their probsble role &as secondafy
invaders in catarrhel conditions in dogs described.,

11. Gram-negative cocei:; These were isolsted from

60 per cent. of the normszl and 56 per cent. of the
sick dogs. 67.4 per cent. of the strains belonged %o
the typical Neisseria cztarrhalis species; 22.1 per cen

moled N. catarrhelis biochemically, but culturally

(@]

res
showed great dissimilearity to weatarrhalis® ané so
were considered to be g new species similar to that
described by Huntoon as "Neisseria pseudo-catarrhalis®.
The remsining 10.5 per cent. belonged to the N.
pharyngis group. No strain showing pigmentation on
culture medis wes lsolated.

12. Diphtheroid bacilli; Either ¢. hofmanni or

C. Xerosis was recovered from 18.7 per cent. of the
normal snd 28 per cent. of the sick dogs. No patho-
genic icportance was attached to them.

13, Bacillus subtilis group: These were lisolated fronm

10 per cent. of the normal and 20 per cent. of the sick
dogs, mostly from the nose and only in one instance
from the tonsils.

14, Hsemophilus cenis: Only 1l& per cent. of the

normal snd & per cent. of the sick dogs showed haemo-
philic orgenisms which were identified as H. canis.

No pethogenie significance was attached to them elither

tl
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15, Leptotrichia sp: Filamentous organisms of the

kind isolated from the humsn mouth were present in
the tonsils and nasopharynx of dogs, dbut no pastho-
genic significence was attached to them in view of
the fact that they were non~-pathogenic for laborstory
animals, gn& also by the feailure to find significant
difference between their oeccurrence in normal and
sick dogs.

16, Unidentified; Three groups of unidentified

Graaneg&tive bacilli were described and fheir
possible generic status discussed.

17. Typical Pasteurella strains were noi isolaied,
neither was the bacillus reported to have Dbeen
isoleted by Perez (Perez's bsclllus) from the sallva
and nasasl mucoss of normsl and sick dogs. Similarly,
other humen pathogens, pamely; str. pneumoniae,

C. diphtherise, H. influenzae and N. meningitidis,
which &re normallinhabitants of* the humen nasopharynX,

were not found in the nasophesrynx of dogs.

ceaanpd it L I A A o

A e AT Sl L

T 1 T T T ey

e E———— Vo] Y T

[

BRI S ] P



~-184-~

PiAT R P S Es st O R




~185-

HISTORICAL SURVEY.

De Jong (1912) recorded the death of s few of
his labqratory cats by the infection of haemolytic
streptococci which he recovered from the exudztes of
the respiratory tracts, but did not describe the
charécteristics of those streptocoecci. Again in 1922
Bayne-Jones described an epizootic in cats due to
heaemolytic streptococci. The disease. broke out among
twenty-five cats kept in e room in his laboratory and
was so Tatal that all the cats, with the exception of
two, died within a fortnight. The disease began with
'an infection of the upper respiratory tract, with
sneezing and greenish discharge from the nose,
followed shortly by a fatal septicaemia. Heemolytic
streptococei were recoveréd from the discharges and
blooa of the affected cats, most ofteﬁ in pure culture
and ne thought that the caguse of the malady was hsgemo~
lytic streptococci slone (not associated with any
other organism). He was particulerly careful to
look Tor the organisms of the heemorrhagic septicaemia
group in these dead enimals, but they were not found.
All the strains of streptococci isolated from these
animgls were identical in their cultural anG bio-
chemiecal charscteristies. They caused clear beta
type of haemolysis on blood agar, failed to ferment
mannitol and inulin, produced & fingl pH of 4.8 in
glucose broth and were unable to hydrolyse sodium

hippurate/
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hippurate. The same author studied the throats of
fifty apparently normal cats with & view to determin-
ing the frequency of occurrence of haemolytiec strept-
cocel in these animals, but was able to ‘isolste it
only from-one of them, concluding therefrom that it
rarely occurred in the nasopharynx of healthy cats

(2 per ecent.)

Rivers and Beyne-Jones (192%3) recorded the
isolation of influenza-like bacilli from the throate
of seven of the fifteen cats studied. All those
strains were Gram-negative, non-motile, non-sporing,
small pleomorphic bacilli, morphologically resembling
H. influenzae. gulturslly the organisms would not
grow on ordinary media. But unliﬁé B+ influenzae,
all these. strains (excepting one) were able to grow
on a medium to which an autoclave labile substance
(V. faetor) was added as accessory growth factor.

The one exception noted did not grow in any medium
whieh Gid not contain an autoclaved blood or blood
extrasct. Even the medium eontaining haematin and
veast extract (X and V faetors), which supports a good
growth of true influenza bacilli, was of no value in
growing this strain. 411 of them reduced nitrates)
some only produced indole aend their ability to ferment
carbohydrates was variable. gince these sirains
resembled the strains isolated from the human throat .
and lung cultures (Rivers, 1922) in their morphology,

growth/
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growth recuirements and biochemiecal reactioné, these
also, like the human strains, were assigned to the
Haemdphilus psrainfluenzae group.

Kremsreiter (1987) isolated from the throat of a
cat a small, non-motile, nonTSPQring, Gram-negatvive

bacillus whieh he described as belonging to the

haemoglobinophilus group. The biochemical resctions

of this organism were similar to Pasteurella septica,
end "1t was also pathogenic t0 experimental znimals.
An orgenism which differed nowise from this bacillus
was found in the discharge from a wound in a msn
caused by the bite of that particular cet, indicating
the transmission of this orgenism into the wound
from the mouth of the cat. .
Similerly, Rimpau, in 1937, reported three

instances where haemoglobinophilic organisms similer
to the one described by Kremsreiter were recovered
from the throsts of cats and salso from the wounds
inflieted by these cais in human beings.

| Schenk (1938) isolgted Pasteurella septica
strains from the throats of &ll of six sick cats and
from nine out of fourteen healthy cats which he
exXgmined. He also feferred to four instances where
the same organism was isolated from ecat bite wounds
in human beings. ~ He believed that his organism was
identical with those isolated by Kremsreiter and

Rimpau, although these guthors had described their

organisms/
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organisms as being haemoglobinophilic. Schenk
described his orgenism as being & minute- Cram-
negative bacillus which showed bipolar staining when
isolated from pus or from the blood of zn injected
rabbit. This characteristic was not evident on

agar culture, but pleomorphic forms occurred with
degeneration. (Coloniess were medium-sized, greyisﬁ—
white and wvaulted, havihg smooth edges and non-~
haemolytiec. Growth was scanty Qn plain agar and
absent on - liacConkey agar. No change occurred in
litmus milk, but indole was produced snd acid without
ges was formed in dexXtrose, galactose, levulose,
xylose, mannitol snd maltose. The strains isolated
from wounds produced no gcid from lactose, but
certain strains isolated from cats produced acid from
thet sugar. The organism was pathogenic for
lgboratory animsals.

Allin (1942), while describing three cases of
cat bite wound infection with Pasteurella septica in
humsn beings, recorded the isolation of that
orgenism from the mouth end throat of the cat which

had inflicted the wound in one of his cases.

A -y
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addition of a furither medium composed' of five pexr
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MATERTAL, TECHNIQUE AND PROCEDUERE

Source of material, method of collection‘aﬁd
the technicue and procedure adopted in this investi-
gation were the same as in the case of the dogs.
Thirty espparently normgl cats of different breeds and
variable ege, all destroyed by intracardial injectiong
of nembutol, were seélected for swaboing. sex,
breed and age of thess animals were not recorded,
Three swabs were taken from each animal - one from
the nose, one from the nasopharynx aznd the third
from the tonsils - and'cultures were made, using the

seme media as in the case of the dogs but with the

cent. blood agar plate with one per cent. glucose
and 0.1 per cent. cystine, which was used with a
view to the isolation of Brucella tulsrensis, if that

orgenism were present in the naeopharynx of cats.
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RESULTS.

The orgenisms isolated in this investigation are
listed in Tgble LXLI: and mostly belonged to the same
species as those found in dogs, excepting that typical
virulent strains of Pasteurells septica and para-
influenza bacilli were isolated guite freguently.
These oOrgenisms,found in cats,were not found in dogs,
whereas H. dronchisepticus,which was :ecovered from a
smgll percentage of the appsrently normal dogs, was
not isolated from these animals. The frequencies of
different orggnisms in all the situations were
considerably lower than similar organisms in the
corresponGing parts in dogs, and the growths too, on
the primary culture plates were decidedly less copious

As per the morpholdgy, cultural characteristics
and biochemical resctions, all the organisms isolaﬁéd
in this investigation were roughly classified as
follows:~-

1. staphylocecci.

2. Hsemolytic streptococel.

3. Influenza group baeilli.

4. Pasteurella septica.

5. TIlon-haemolytic sitreptocoecci.

6. Gram-negative coececi (Neisseria).
7. Diphtheroid baeilli. I

8. Baeterium élkaligenesJ

9. Coliform bgeillil.
10. Leptotrichia sp.

11. 7pnidentified.
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The absolute and relative frequencies of these

| organisms in the nose,.nasopharynx end tonsils of
thirty cats are shown in Teble LXK, ., and since most
of these orgesnisms have been described in detail in
Part I in connection with dogs, they are only briefly
described here, excepting parainfluenza bacilli and ‘
Pasteurella septica, which .were not found in dogs.

Staphylococci.

These crgenisms were recovered from fourteen
(46.7 per cent.) of the thirty cets, from the nose of
every positive case, from the nasopharynx of three
and from the‘fonsils cf two. only three stirains
(151, , 25N3’ end 25NP;) were positive for coagulase
production in rabbit plasma. S0, taking coszgulase
production as the criterion of pathogenicity, only a
small percentage (6.7 per cent.) of the normsl cats
harboured psthogenic strains. The proteolytic power
of these strains wes very feeble. Only one strain
licuefied solid serum and six of them liguefied
gelatin. Tea strains (about 50 per cent.) fermented
mannitol. Only four stralns showed distinct aursus
pigmenf while the rest were all albus.

Hagemolytic Streptococei.

Only three (10 per cent.) of the thirty cats were
found carriers of these organisms, one iq the naso-
pharynx end two in the tonsils. All the three sirains
belongced to Lancefield*s serological group @ and none
of them cross-precipitated with group C serum. The

biochemicel/
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TABLE IXT

Characteristics of Staphylococci (Cats)

& - oy
—~ o o
ol Biochemical % g F
3 .3 |2 | 28
5 g il 2% 154l 58
5 g o + o8 &y - L
g Q tg E of}g g ':“: 2 rrc-’l
= = 3
& & B 5 R e b
b o = O —1 =0 £ 6
m R4 fila ~ i
1™ Albus A A - - -
311 Albus A A - - -
3 g Albus A - - - -
5™ Albus A - - - -
8 Adbus A A - - -
7 ™ Albus A A - + -
T NP3 Albus A A - + -
9 ™ Aureus A A - - -
10 W Albus A - - - -
14 M Albus A - - - +
15 T Albus A - + + -
16 ™ Albus A A - + -
16 T2 Albus A A - + -
19 W1 Aureus A - - - -
19 WPL Albus A - - - -
2. N2 Llbus - - - - -
25 N2 Aureus A A e - -
25 N Aureus A A e v -
28 ™ Albus A - - - -
A (under Suger) = Acid production,
i

-

+++ (under Coagulase) =

+

n

n

= No rezction.

Positive reaction 3 hours.

= Positive reaction after leaving
night.




Biochemical reactions of haemolytic Streptococci, group G
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TAELE TLXIX

Sodium Litmns
Strain |Hippurate | Aesculin |[Milk Tactose | Raffinose |Glycerpl
1 NP1 - - gci A - -
11 ™ - - A A = =
18 T3 - - A A - -
A = Acid product.

U

]

o reaction

Acid and clot
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biochemical reactions of these strains differed in one€
respect from the sirains from dogs and human sources,
namely, in the absence of reaction in sesculin, which
is in contrast to dogs' and human strains, which heave
always been recorded as having sction on that sugar.
None of the sirains hydrolysed sodiﬁm hippurate and
they had no action on raffinoseé and g lycerol.  One
strain clotted litmus milk with the formstion of gcid,
and the other two Tormed only acid in that medium.

So, as per the biochemical resctions it was not
possible to classify them under any of the three types
described by Smith and Sherman (1938} .

Influenza group bacilli.

All streins of small Gram-negative bacilli which
were confirmed as haemophilic by their inability to
grow on eny of the blood-free media, such as glucose
broth, serum broth, serum agsr, liver infusion agar,
Dorset's egeg medium, ete., were studied for the
requirements of their asccessory growth factors by
testing tieir ability to grow in the presence of
haemstin, representing the XL factor, and unasutoclaved
yeast extrsct, representing the V factor, and haematin
and yeast extract, representing both X and V factors.
They were also studied for the formation of indole and
the reduction of nitrate by thé methods already
deseribed in Part I in connection with Hsemophilus

canis, but their action on carbohydrates was not

studied.
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Orgenisms belonging to this group were isolsted
from hine out of thirty cats (30 per cent.). Two
were positive in the nose, seven in the ngsopharynx
and five in the tonsils. |

The characteristics of the fourteen strains
isolated in this investigation were not uniform.

All of them grew in hsemopeptone water and on agar
with yeast ext¥act and haematin. All out two strains
were able to grow in the presence of yeast exiract
elone, but failed to grow on media containing haematin
only, indicating thereby that these strains needed
exclusively the V factor and not -the X. Two
exceptions noted (2.'?;Te and 29 NPl), which failed to
grow in the presence of ysast extract were able to
grow on agar with haematin, indicating in this case
that X fsetor only was essentisl gnd not V. Further,
both these strains formed indole in heemopeptone

water culture. Two more strains (8NP. &nd 2T2)

.
also produced indole. The reduction of nitrate was
the common fegture of all the strains. Three
strains (l2WPy, 26N; and 26Ty) showed haemolysis on
blood aéar; .

The type of growth of these strains in generél
on chocolate agar were sonmewhat similar to H. influ~
enzae, bul on careful observation snd oh longer
incubation it was noticed that they grew on this
medium a little more profusely, and the colonies of
some of the strains were slightly bigger. Most of

the strains grew equally well on ordinary blood agar.
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The colonies on blood agar were discrete, small,
gonvex or slightly flat, round with entire edge,
transparent or slightly opague, smooth and emulsifiable.

These strains had & tendency to die out in ov o
culture more quickly than H. influenzae. some lost
their viability even within four days on blood agar
at room tempsrature.

Pasteurells septica.

Organisms identif'ied as Pasteurella septica by
their morphology, cultural chasracteristics, bio~-
chemical reactions and pathogenicity tests, were
isoclated from thirteen (43.3 ﬁer:cent.) of the thirty
epparently heglthy cats. Eight of them were positive
in the nasopherynx, nine in the tonsils and none in
the nose. In four animals they were isolated both
from the nasopharynx snd tonsils. ‘

Morphologically, these organisms were small,
coccoid or slightly ovoid bacilli, 0.5 to 1.2 by Q.2 1
to 0.5 micron, with slightly convex sides and
rounded ends. -pme organisms looked almost like
cocci and some showed slight pleomorphism, appearing
like short rods. They were non-motile, non-
capsulated, non-sporing, Gram-negative and non-acid-
fastj ‘arranged singly, in pairs or in groups but
neyer in chains. Films from ecultures stained by
Gram's method did not show typical bipolar organisms,
even though they appeared deeply staiped gt the ends,
But by Leishmants or Giemsa's stains a few distinct

bipolar organisms were seen.
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The cultural charscteristics of gll these strains
were quite uniform and no appreciable difference was
noticed smong them. On blood sgar plates, in 24 hours
at 37°C. they showed round, low, convex, smorphous,
greyish-white ,. translucent or slightly opaque smsll
‘eolonies, 0.5 to 1.5 mm. in diaméter with smooth
glistening surface gnd entire edge; Dbutyroug in
consistency and egsily emulsifiable without haemolysig.

Growthh on nutrient agar was poor. Very small,
pound, discrete colonies were seen in twenty-four hours.

In broth, moderate uniform.tureidity'with granu-~
lar growth was noticed in twenty-four hours. There
was no deposit and no surface ring or pellicle, but
on longer incubation a slight viscous deposit was seen:

lloderate whitish, fgirly confluent growth was
noticed in Lgffler's serum - no liguefaction. None
of; these strains showed any visible growth on potato
or on MacConkey. Similarly, no growth was observed
in gelatin stebd culture.

The biochemical characteristics of all these
strains were not guite uniform; minor differences
were found as shown in Table ILIXIV. Only eight
strains (47 per cent.) were weakly positive for
catalase and the rest were negative. None of thenm
formed ammonia or hydrogen sulphide. All produced
indole and were negative for M.R. and V.P.. - Litmus
milk was practically unchanged in gll cases and
methylene blue was not reauced. All without exception

produced /




TABLE EXIV.

Biochemical reactions of Pasteurella septica (cat)
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produced acid in glucose, mannitol and sucrose, bul
noue_of them had any action on lsectose, inositol,
duleitol, salicin or inulin. Reactions on other
sugars were variable; Xylose and trehslose were

acted upon by most of the strains; three exceptions
were recorded in the case of the former snd four in
the latter. Six gcted on sorbitol, three on maltose,
four cn arabinose and two on dextrin.

Freshly isolated strains were tested for patho=-
genieity to mice, guinea pigs and rsbbits. 0.25-0.5
¢.¢. of the 48 hourst broth culture injected intra-
peritoneallﬁ killed the mice in 245&8 hours, and the
organisms were recovered in cultures from liver,
spleen end heart blood and were also found in direct
smears.

Similarly, 1.0 c.c. of each culture inoceulated
intreperitoneally to guinea pigs and the same dose
intraevenously %o rabbits was lethal to those animals
within 18-36 hours, the organisms being subsequently
recovered from the tissues.

Non-haemolytic streptocoecci.

0f the thirty cats, ten wére round.positive for
these orgenisms (33.3 per cent.); two of them
harboured them in the nose, five in the nasopharynx
end six in the tonsils. out of the thirteen sirains
isolated, five did not show any haemolysis 6n horse
bloodé agar plate, and the remaining eight showed
slpha haemolysis. Lhe biochemical reactions of

these/
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TABLE IXV

Biochemical Reactions

Non-haemolytic Streptococci (Cat)
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4 NP3 Alpha
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4 T2

9 N2 Alpha
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18 T3 Alpha
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these strains were not uniform, but they were some-
what similar to the strains isolzted from dogs.

Ten strains were roughby classified as Str. sali~
varius and the remaining three as str. éqpinus.

No strain corresponding to either Str. bovis or
Str. fascalis was met with.

@ram-negaetive coeccl.

Only six (23.3 per cent.) of the thirty cats
were found positive for these organisms, in two
instences in the nose, three in the nasopharynx and

three in the tonsils. Out of the eight straians,

seven were typical of Neilsseria catarrhalis, growing
profusely on ordinary media and having no action on
any of the carbohydrates, simulating c&tarrﬁalis I
(isolated from dogs), waiile the remaining one, though
resembling typical catarrhglis in its biochemical
reactions, culturally was similar to cstarrhalis ITI
found in dogs.

Diphtheroid bacillus.

An orgsnism resembling Corynebacterium hofmanni
was isolated from three (10 per cent.) of the thirty
cats, once from the nose snd twice Irom the naso-
phiarynx. These strains grew profusely on ordinary
m@dia, showed no metachromatic granules and had no

ection on eny of the carbohydrates.




Bacterium alkaligsenes.

These were lsolated from five (1l6.7 per cent.)
of the cats. One animsl was positive in the nose,
three in the nasopharynxz end two in the tonsils.

All the strains were similar to the type described
by Nyberg (1935). They were all non-motile and had
no action on gny of the carbohydrates or on litmus
milk. No strain typical of Bsecterium faeczlis
alkalicenes of Petruschky's description (motile and
rendering litmus milk strongly alkal;ne) was met
with.

goliform baecilli.

Three of the thirty cats (10 per cent.) were
found positive for these arganisms; two strains, one
isolated from the tonsils of cat.ﬁo. 4 and the
other from the nasopharynx of No. 20 were the
atypical strains of B. coli which were identified gs
B., lesctis gerogenes on account of their action on
inositol, sbsence of indole production, positive V.P.
and negative M.R. reaciion, and the presence of
growth in citrate medium; while cat Ne. 21
harboured typicel B. coli strains in all the three .
situations (nose, nasopharynx end tonsils). The se
strains did not ferment inositol, produced inﬁole,.
showed positive M.R. and negative V.P. reaction and

failed to utilise citrate.
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Leptotrichia (sp.)

Orgenisms belonging to this group were as common
in these enimals as they were in dogs. They were
isoclated from eight out of thirty cats (26.7 per cent.
In five of them they were present in the nasopharynx
and in six in the tonsils, but in nome in the noss.
All the eleven strains isolasted in this investigation
were ldentical with the strains isolzted from dogs
(deseribed in pPart I) regaerding morphology, cultural
and viochemical charscteristics.

Unidentified group (a).

A Grem-negetive bacillus of esimilar cultural and
biochemieal characteristics to tThe organism isolated
from dogs and described under Unidentified group (&)
in Part. I, was isolated from 46.7 per cent. of the
cates, mostly from the toisils and nasopharynﬁ and
occasionally from the nosse.

Unidentified group (b).

A Grem-negative cocco-bacillus of the type
deseribed under Unidentified group (b) in P=rt I,
provieionally grouped under the genus bacterium was
isolsted from only 10 per cent. of the eats.

A few other streins of unidentified Gram-
negative bacilli which were occasionally met with and

considered o be saprophytes were not recorded.
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- DISCUSSION.

Stephylococeil . No reference is available of

-any previous study of the staphylococcl from cats,
and it is now elear from this investigation that, in
contrast to dogs, cets very.occasionally ngrbour
pathogenic strains, slthoug:h the presence of non-
cozgulase strains is fairly common. Aureus plg-
mentation is no indication of pathogenicity, as the
two "strains (9N; and 19N,), which showed clear golden
Plgment failed to clot rabbit plasma snd one albus
strain (lﬁNl) was positive for cosgulase. Similarly |
mannitol fermentation was not correlated with patho-
genicity as several coagulase-negative strgins also

fermented this sugar.

Haemolyile streptocoecei. This investigation
supports the observetions recorded by Bayne—iones
(1922) that haemolytic streptoeocci are rare in
heslthy cats. Their frequency in respiratory
diseases needs to be.studied in order to confirm
whether or not they ere capable of causing septi-
ceemic diseases in these animels as recorded by
De Jong (1912) and Bayne-Jones. No instance of the
kind appears to have been recorded in recent years,
gnd it may be useful to study the assoclation of
these organisms in respiratory and other diseases of

cats, as has been done with dogs by Hare.
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Influenza group bacillil In 1903 Frisdberger

reco¥ered from the preputial secretions of dogs an
orgenism which resembled B. influgnzae in its
morphology and in its dependence on blood for culture.
It was called B. haemoglobinophilus csnis. Rivers
(1922) tested this organism for its growth reguire-
ments and recorded that it demanded only the X factor.
In the same yesr he isolated from two cases of
influenza in humen beings an orgenism which was in
every respect identiesl with B. influenzse, except
that it required only the V factor for growth. e
named it "Bacillus parainfluenzaen. In addition,
Rivers and Bayne-Jones (1923) isolated from the throats
of heelthy cats a haemophilic organism similar to

B. pereinflusnzae regarding its morphology and growth
requirements. Fildes (1923) exasmined the growth
requirements of B. influenzae, the Koch-feeks bacillus
Bacillus nsemoglobinophilus canis and othef baeilli
and Tound that the first two were identical, both
requiring X end V fsctors, while the third required
only the X factor. He considered that only these
three organisms should be included in the haemoglobino-
philic group and others described as haemophilic, e.g.,
3. pertussis, should be exclﬁdad.

Bacillus influenzae, from the time of its dis~-
cogery, was generally recognised as non-haemolytiec.
But Pritchett and gtillman (i919) noted the occurrence
among a large number of cultures of haemophilic

bacilli isolated from cases of influenza and from

e e I (Y )
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normal persons,; of a small proportionlof strains
which produced haemolysis on blooéd agar. Eivers and
Lanschner (192l1) regerded it as a haemolytic variety
of the influenza bacillus snd as belonging to thst
group . But it was Fildes (1924) who proved that
these haemolytic strains demand only the V factor
for growth, being indifferent to the X factor. He
worked with fourteen Dgnish strains of haemolytie
influenza bacilli end doncludad that they were in-
different to the blood pigment factor but demanded
the 7V factor. In this respect they were similar to
the Bacillus parsinfluenzae isolated from humsn and
cats* throats, which, however, was non-haemolytiec.
Bildes included the following under what he called,
vInfluenza group bacilli®;-
1. B. influenzae, requiring both the . X and V
factors.
2. - B. haemogldbinophilus eanis, recuiring only
the X faotors &
3. Haemolytic influenza bacillus, requiring only
the v factor. :
4. B. parainfluenzae (Rivers), also reguiring
only the V facter.
Velentine snd Rivers (1827) reported that the

me jority of the heemolytic strains.of nhaemophilie

bacilli/
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bacilli found in the human nasopharynx required only
the V faector for their growth, while & minority
required both the X end Vv faectors, and a propocrtion
of non-haemolytic strains of haemophilic bacilli also
required only the V factor, and so they proposed the
name , H. parainfluenzae for all the hgemophilie
organisms reguiring only the V factor, whether haemo-
lytic or not.

The results of this investigation not only
confirm the findinge of Rivers and Bayne-Jones of the
presence of non-hasemolytic strains of H. parainfluenzae
in the respiratory tracts of cats, but it slso
furnishes additional information that both the haemo-
lytic strains of the influenza baciilus (lzﬂPﬁ, aiﬂl,
end 26Tg) requiring only the V factor for growth
(included in the parainfluenzae group, Valentine and
Rifers, loc. Cit.) and the strains resembling H.canis
(23Ty and 29Kp))needing only the X factor, are also
occasiongally found in these animals.., In other words,
it may be emphasised that with the exception of
Pfeiffer's bacillus, which requires both the X and Vv
factors, the remeining types included under influenza
group bacilli by Fildes are recoverable from cats.

H. perainfluenzae is said to be occasionally
associsted with pharyngitis, it is a rare cause of
ulcerative endocarditis and is occasionally found in
infected wounds and s}nuses in humen bsings (Topley
and Wilson, 1948b). Since this orgenism is fairly

common/
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common in humen beings and csts, cross infeection
between these pet animels and the members of the
household appears to be possible.

It is not known what part this organism plays
in the respirstory or other dissases of cats, but
since mild pathogenicity is stiributed to it in
human beings, it may similarly cause such conditions
in.cats and slso be zssociated with some of the
respiratory diseases in these aﬁimals, e ither in-
depenrndently or in conjunction with other organisms.

This study further confirms the views of Rivers
end Bayne-Jones that any one engaged in studying
respiratory epizooties of animals should study the
nutritive requirements of any small Gram-negative
baecillus which one might come scross, lest it should
be mistaken for ﬁ. influenzgse or H. pertussis, and
the fact that such bgeilli sre present in animgls
should be recognised by research workers who stiempt
to reproduce diseaseés in animasls with H. influenzae

or H. pertussis.

Pasteurells septics. Although it sppears from
the litergture that nolsystematio study has yet Dbeen
made to investigete the presence of FPasteurella
organisms in cats with a view to ascertaining Iheir
aetiologicel significance in any of the respiratory
or other disezses of cats, yet by way of investigating
the possible source of Pasteurella infection in

wounds/
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wounds following cat bites in humans, SOIe authors
have studied the throats of cazts and isolated
pasteurella septica strains Irom these animals
(Kkremsreiter, 1987; Rimpau, 19373 Schenk, 1933, and
Allin, 1942),. Even though Kremsreiter and Rimpau
descriped their organisms as haemoglobinophilic, they
were not definite that their stralns were absolute in
their haemoglobin requirements and, since they were in
other respécts jdentical with the organisms isolated
by Schenk end Allin and those isolated in this in-
festigation, it may be presumed that Kremsreiter and
Rimpau were also dealing with the same orgenisi.
These suthors probably thought that the strains were
haemoglobinophilic on account of the poor growth on
agar as reported by schenk and 4llin and also
evidenced in this study.

Even though this orgenism appears to be a harm-
less parasite in the throats of cats, it is definite-
1y psthogenic when inoculated into guinea pigs, mice

cnd rabbits (other animals not tried). Reporis are

also svailable of its pathogenicity to human subjects
Kapel and Holm (1930) first recorded a case of wound
infection with Pasteurella septica in men following 4
cat bite. Their observation has since then been
confirmed by other workers on the Continent,
Kremsreiter, Rimpau gnd Schenk; in America by 4llin
(1942) and Hansmen and Tully (1945) end also in

Britain/
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Britain by aAllott et al (1944). All these authors
agree that the Pasteurella septics organiém.is Trans~
mitted from the cat to human beings by its bite or
seratech, and such infected wounds give rise to
symptoms of pain, swelling and sbscess formation,
often with complications of subscute osteomyelitis
and cellulitis with adenitis. In one of the cases
reported 0y Allin g subperiosteal abscess developed,
@ne to the same organism st the site of a cat bite
eleven months after tie wound had been inflicted,
indicating that the organism remsins dormant in the
tissues, parivicularly bone, for months. These
authors suggest that this condition should be «
recognised as a ¢linical entity and be added to the
list of disesgses communicable from snimgls to human
beings.

Reports are also availgble of the isolation of
Pasteurella septica frol various conditions in human
beings, such as prolonged puerperal pyrexia
(Brugnatelli, 1913), gastroemteritis following the
hgndling of fowls suffering from Pasteurella in-
fection (Von Boer, 1918), empyema (Dsure, 1919),
chronie pneumonia(@ﬁﬁiﬁtﬁn,lgzs) and appendicular
abscess (Ludlum, 1944). But these references are
not conclusive enough to confirm that this organism
is pathogenic to human beings DY other routes than by
wounds, such as ingestion and inhalation, However,

if/
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if by.any chance the latter is possible, household
cats could easily be the sources of such infections,
being epparently frequent throat carriers of this
organism.

It is not known whether this organism remains
only as a harmless parasite in the throats of cats or
if it is céapabls of causing zany pethogenic symptoms in
these animsls under favourasble conditions. An
extensive study investigating its association with
various respiratory affectlons would be necessary to
decide this factor.

Other organisms. Regarding other organisms,

nage ly, non-haemolytic streptococeci, Gram-negative
cocci, diphtheroid bacilli, coliform bsgeilli,
leptotrichia gp, and unidentified Gram-negative
beeilli, these have been Tully discussed in Part I
with reference to dogs gnd, sinee they do not sppear
to have any more importance in ecets, they sre not

discussed here again %o avold repetition.
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SULLIARY

l. Thirty epparently normal cats, destroyed by
intracardial injections of nembutol, were studied for
the presence of various micro~organisms in the nose,
nasopharynx =nd tonsils.

2. OStaphylococecl were isolated from the noses
of fourteen (46.7 per cent.), nasopharynx of three
(10 per cent.) and from the tonsils of two (6.7 per
cent.) cats. Only two animals were found to be
carriers of psthogenic (coagulase-positive} strains,
one in the nose and the other in the nose and
nasopharynx.

3. Three cats (10 per cent.) were positive for
haemolytic streptococci, two in the tonsils gnd one in
the nasopharynx. All the three strains belonged to
Lancefield's serologiesl group G. None of these
strains fermented aesculin, in contrast to group ¢
strains of dogs and human origin, which slways act
on that sugar.

4, Influenza group bacilli were isolated irom
nine cats (30 per cent.). 0f the fourteen strains,
twelve were H. parainfluenzae type, requiring only
V factor Tor growth, and the other two needed only

X factor and were positive for indole, resembling

H, canis.

t

5. Pgsteurslla septice strains were isolated
from thirteen cats (43%.3 per cent.), either from the
nasopharynx or tonsils, or from both, but never from

the nose.
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6. Non-haemolytic streptococci, Gram-negative
gocei, Corynebacterium hofmenni, Bacterium alkali-
genes, Coliform besecilli and Leptotrichia sp. were
also recovered and their frequencies recorded.

7. Two groups of unidentified Gram-negative
baeilli were.recorﬁed.

oy

8. Brueelle tularersis was not isolated.
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