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CRAPTER 1I

Introduction

Iivestock contributes very subs tantially
towards the national income,  Iivestock products
and animal labour for cultiwation and transport are
very inestimable, .

In India, the profits of the famer engaged
in the Dairy.cum.Cattle industry are derived fram
the sale of male calves for agricultural use, bree.
ding milch cows and sale of milk and mi 1k products,
The value of cattie sold far agricultum]l use or for
milk production depends on the quality of the animal, .
The quality of the animal depends upon heredi tory
characters, efficient management sound mutrition and
e ffective disease control, .

Fagtars which considerably decrease the
valuwe of animal proteins, e,g,, milk, meat, cheese
ete, 3 may result di rectly from bacterial, protozoal
and parasitic infestations, Of these, bacterial
and viral infections are ma jor factors, A large
number of acute, subacute and chronic infections
dve to bacbteria and viruses result in degenemtion
or disease, affecting the qulity of animal products,
Mueh information ic awailable on the bacterial flora




of the animal system, It would be interesting to
correlate the multiplicity and the range of micra.
bial association of the animal system and reasons
for subsequent localisation of these in different
areas of the body tocause the di sease and consequent
degeneration of animal bye.products,

Ine scove of present works

It bas been pointed out by the Bacteriole.
gists and Virologists that it is necessary that the
normal microbial flora of various systems should
be mapped out in the way an explorer would map out
the unknown land, This is necessary so that future
development of the area may be possible, In the
same way various grades of infection in the animal
system should be worked out and understood so that
emmect significance of such organims, as causative
agents of di seases, could be established,

In this work, survey of the upper respiratory
tract of Tharparker calves s boen selected for the
study, since respiratory tract next to skin and mouth
offers unique opportunity to air borne bacteria to
gain entry in the system,

Bacterial flora of the respiratory tmok:
Respiratory system harbours bacterial flom
including Pathogens, nonpathogens and intermediate

types,
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Althowgh animals are constant ly exposed to a
set of changing environments and a wide range of
infectious agents all of tiem do not fall deck, They
expose themselves to a vast number and variety of
micro.organisms but all of them do not propagate in
them, A number of factors came into play in cmtra.
lling the flova of & system in an animal, Itis
difficult to describe the basal flom of the ros.
piratory tract common for animals living in 4 fferent
enviromments or even pnder similar condi tions, The
flora is subjected to great variations, 1Literature
available regaxding the normal flora of the respire.
tory tract is scanty, The importance of the work has
been reali sod from time to time by many workers and
some saliant infoctions have been described with
special reference to organisms which are nomally
present in animal and man, |

The organisms will not et up an infection
immediately after their entrance into the system,
Organi sns remain in the system as nommal commensales
g0 long as equilibrium between the virulane® of the
pathogens and the resistance of host exists, It is
well known that the disease occurs when a susceptible
animal is exposed to infection under stress and lowex.
ed resistance, DBacteria play a big role, both as
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primarycausa tive agents of respiratory infections and
also as secondary invaders in the alveady diseased

' system thereby camplicating the cause of the disease,
A micro.organi sm somewhat better able to resist the
defensive mechanisms of the host but at the same time
unable, except wvhen the resistance of the host is
reduced to a low level to invade the body tissues, may
exist in conjmetion vith the host as a part of the
latter's nomal flora,

As long as the resistance of the host is
maintained at sufficiently high level, the bacteria
constituting the normal flora do not hamm, It, hov.
ever, the resistance is Teduced, it sets up infection,
The congestion of the nasal mucosa and consequent
interferencs with ciliary activity and the movement
of tle mucous, which follow the temperagure shock of
ehilling, not infrequently make possible infectiom by
bacteria such as haemolytic streptocoeccd or phoumococd
which are already present, | '

The bacteria and other particulate material
present in inspirved air are rapidly removed by nasal

passages lined with mucous membrame to whose molst
surface they ¢ling, In this wayairis lBrgely freed
from bagteria in the upper respiratory passages, those
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that pass the larynx are caught in the bronchi and
fow reach ultimate ramifications of the bronchioles,
The p rocess is so efficient that expired air con.
tains aluos t no bacterla except that are expelled in
droplots by sneezing, coughing ote,

Many of tle di seases of men and animals are
transmitted as aie.bome mréuuan in whi ¢h suspended
infectious material 1s inhaled, Under n tural condi.
Hons, the infectious material may cscur in finely
@i gpersed fom 4in air originating dirvectly from the
Source of infection, or it mady be present in dust,
It vwas postulated many years age that diseases of the
upper respiratory tract could be tranmitted dy drop.
lets emtaining the microa.organisms and expelled from
the mocuth and nose during eoughing and sneezing,

The air borne bacteria are d stributed, as
far as present kmowledge goes, in thme foms
(1) attached to dust particles (1i) droplets swelled
from th® nose and mouth and (1i1) droplet nueled,

Dust consists varying sized particles of
animal, vegetable and mineral origin, These particles
earry along with them & number of miero.organisms,

The heavier particles settle rapidly to the ground and
those vith a diameter of noalrly one millimicron or
less, remain more or less suspended in the atmosphere
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and have every charge of reaching the yesgpiratory
passages along with the inspired air,

Animals and human beings while moﬂﬁg oy
coughing spray bacteria in tle form of droplets as
mentioned &bove, During a sneez it is caleulated
that about 20,000 are expelled and they ave sprayed
to quite a distance depending upon the size of drop.
lets (Hateh, 42), In these droplets which are
larger they settle down rapidly and smaller droplets
remain suspended in the air for longer time,

Droplet nuclei are formed from smaller drop
lets, Then smaller droplet are mspended in alr

for longer time, They loose water and become drop.
1ot nuclei, The droplet nuclei cen be carmed to
longer 41 stances by the air eurmnts, (Wells and
Luria, P41, |

The baecteria that penetrate the upper
respimatory passages, lodge in the bronchi and
bronehioles are probably phagoeytosed by the fiwed
alveolar epithelial cells and th wandering leucocy-
tes that enter the bronchioles and saes, The
coloni sation of bacteria in this wing in the 41 ff.
event regions of the body are noraﬁny recognised
as Pathogens, Saprophytes and Intermediates,
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The following organisms are mdinly concemed
in one way or other with causation of pnewnoniz or other
disease conditions, When the host.paragl te relation is
dlsturbed due to envirommental rfactorsi.

Staphvlocongl are the cause of 1 to 5% bacterial
pneumonias, These organisms produce centrally located
pulmonary lesions, StaphyBococeal prewmonias ocmrs
and indlcate that the primary focus of infeection else.
where in the body (Chickening and Parks, P 19),

Certain types of B, Coll are important compli-
cating factors in chronie respiratory diseases and
other respiratory diseases (Gross, 1958), There are
records to show that Escherichia species occour in res.
piratory tract,

Dighihexolidg have been reported in cases of
pneumcnia practially in all species of domesticated
animals, Diphthercids mostly praiuce subacute to chro.
nic form of di sease, though they have also been asso.
ciated with acute fatal types of pleuropnewscnisa in
cattle and swine (Merchant and Packer, P 55),
Corymebacterium has been 1s0lated from & number of
cases of enzootic form of plouroprewmmoenia in goats in
India (Cooper, W28, Edwards, 1 %.29),



Esendononas seruginoss 1s generally regarded
as hammlp es saprophytes, But £t has since been foumd
that this dacterium 1is casw lly assoclated with a
great variety of suppurative and other affections in
man, Cases of endocarditis and pnewmonia have also

been met with as due to Pseudomonas aeruginosa,

Pnewmonia due to Ixledlanders baclillug makes up
0.5 to 4 percent of 211 pnewmonias, The orgenims although

capable of producing pneumonic compM ontiong are better
recognised as secondary invaders, These micra.organi mss
have a greater tendency to produce neerotic lesions

then Prevaoeoccyus and the infeetion contragts with
pneuwmocoteal pneumonia,

Certain types of the Streptogocdl are responsi.
ble for specific diseases of domestiec animals, Str. squl
is the eause of strangles in horses, a sappurative in.
fection of the upper respiratory tract, Other strains
of group 'C* infeet cattle, horses causing resplratory
ecatarth and suppurative lesions in various paris of the
body, The most common cause of Streptococcal mastitis
in the cow is Sir, agalactiae, S&r. Boowmoning is
normal inhabitant of lungs and in lessermmber of cases
in the upper respiratory tract, of practically all
species of domestic animals and man, I% has been ascri.
bed to as primary causative agent of lsbar pnewmonia in




map and segondary infoetion i{n demestic animals
~ (Merchan t and Packer, 1985},

Zordetalla bronchiseptica originally isolated

from dogs 111 with distemper, It is however generally
not econgidered as the causal organisas of the disease,

It 1s, hovever, freguently fownd as the eause of brancho-
pneumonia in guinea.pigs 2nd other rodens, {Burrows, 5},
‘It is aceounted as a2 fictor in pordne pueumonia

(Philips, ®43), It1is also - considered as gecondary
infection in Prowmcnias and Pharyngl s of dome stie
animals (Laidlav and Dunkin, B 3),

Haemophilus influenzae though mot the primary
couge of inflwenza in human beings and swine, plays a
definite role in the di sease through the primary cause
of which is a virus (Smi th, Andrews and Iaidlaw, 1933),

The prevelance of Salmonells species in the
respiratory tract were noted by some workers, Salmonella
Suipestifor prewmoniae are reported in three (human)
cases, (levine, P44), There are records to show
dalaenells Jyphisuls caused pneumenia in pigs (Mesmros,
°62),

Lxoteus bacilll are frequently famnd in, and
appear to be responsble for a number of inflamatory
and suwpurative processes in man, Proteus Species were
isolated fram variety of conditions like eroupous
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paemmonia, Their carrier mte in the o splratory
act as far as the present inovwledge goes is very

limited (Topley, B61),

Oscurance of Bagillus actingideg in the
respiratory tract and csusing pnevmonia were §solated,

Infection by Baglllus actingldes respansgible for
Pmumcnia was roecorded, {(Blake More, 1945), JDacillus

Aetingides may also be responsible for bLronchitis in
ealves (Cuuning, 1946),

Organisss belonging to the genus Dialistar
have been isclated from the respiratory tract of man
and rabbits and ave associated with inflwenza in human
beings, Mention may be made of D, Bneumosintes and
B. Zranuli fornns (014 tsky and Gates, 1921 . Bergey,
P5), These organism have not so far been isolated
from the respiratory tract damestie animals,

The Myeobacteriyg tubereulosis bacilli are
essentially pathogenie, The human, bovine and avian
strains give rise to mammalian tuberculosis, The
saprophytic actd . fast bacilli are found in such
diverse surroundings as butter, milk, smegma, grass
manure and faecess ate, They have been fsolated in
cultares made from a gamgrencus lung, human faeces,
tonsils, nasal secretions ete,, (Topley & Vilson, 1960),
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The organisms responsible for Pleurooneumonia
were recognised snd cultivated by Nocard and Roux as
early as in 1898, The disease was reported from the
ligrth West Frontier Province, Bombay and Madras, In
recent times a large number of saprophytie and patho.
genlie plsuropneumonia like organisms were isolated
from animals and poultry, A large number of pathogenic
pleuropnewmonia like organisms have been isolated from
birds suffering from respi ratory symptoms,

Nocardia Species of organims (belonging to
the family Actinamycetales ) have been deseribed to be
associated with a large variety of affections involving
pulmonary system, Mention may be made of . Fazxeinieca
and N, agteroldes in animal resembling pulmonary tuber-
culosis (Bergy, BS7),

Pasteuyrells Species have a long association in
the history of pneumonia in animals, As early as 1878,
Bollinger and Ki tt observed epidemic of pasteurellosis
in various Species, The temm pastourellosis is generally
used as referring to the conditions which for many years
was known as Haemorrhagic Septicaemia, Bovine :
Pasteurellosis can be devided into 3 forms (1) Septicaemie
form (11) the oedematous form characterised by oedema of
head (111) and pectoral fom characterised by broncho.
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poeumonia and pleurisy, (Willlams, 1932), The
carrier rate of pasteurella organisms in the throat
is in between 3 to 4 percent as recorded by so
mény observers (Singh, 1948), Mention may be made

of . multecida and £. haemolytica as causative
agents of pneumonia in various species of animals,
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CHAPTER II

Materials and Methods

The study comprised the examination of the
upper respiratory tracts of one hundred and thirty
five calves of Tharparkar cattle of Government Cattle
Fam, Patna, All the ¢alves from which nasal swabs
were collected were normal in health and fell in the
age group of 4 to 6 months,

The cotton wool swabs were pnpamé by winding
cotton wool on a flexible copper wire, These swabs
were fitted higher up near t e mouth of the glass
tubes so that the swab ca‘nn'ot touch the broth solu.
tion of 5 o,¢, which was taken before the swab wire
vas fitted, These tubes with broth solution and swab
above vere sterili sod in the autoclave under 15 1bsg,
pressure for 15 minutes, After sterilisition these
swabs were used for collection of materials,

Before the swabs were taken the mostrils of
the calves vere cleaned with absolute alechol, The
nunbers of the calves were noted to avoid repetition
of taking swab material from the same animal, While
an assistant was holding the calf with its head raised,
the svab was gently passed as far back as possible

into the post nasml space, removed and again passed -
into the other one, The material collected 1 lkewi se
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and immediately the swab inoculated into the broth
solution which was kept ready below the tude for
this purpose, The material adhering on the swab was
thoroughly mi xed with the media and these tubes ;uu
incubated in the incubator with the swab intact for
4 hours, The cultures Vere made on 10% sheep blood
agar plate media from the broth afier incubation,

The plates were emamined after 24 hours and
48 hours incubation at 37° C, aerobically and after
3 days at room temperaturs, The growth on the
media was ewmmined for pigment production, colony
characters and for haemolysis on blood agar plates,
The noticeable colonies were picked wp and sube
cultivated on blood agar slants,

-

The morphology, cultural biochemical and
sugar femention characters of the isolates were
determined by the usual convent ional methods and the
_isolates vere classified according to Bergey's
manual of Deteminative Bacteriology, 1957,
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Studiaes op the ogultures isolated,

1, Staphvlococet

The following criteria were employed for
identi fication,

(2) Morshology and staining charaet
pod ive coccl in clusters were observed,

(b) Pignent production - Pigment production
noticed on agar slants after 48 hours incunbation at
37° C, and later kept at room and emparative at 24
hours to observe the pigmentation,

(c) Haemolvsls -~ Haemolysis on sheep blood
agar plates noticed by sub.culturing, 5

(d) Coagulage iost - Coagulase test was
earried using vabbit plasma diluted to nine times

with normal saline,

2, Ischexichia Species:
The identification of Escherichia species was

done by Morphological cultural, biochemical and sugar

negative short bacilli with paraliel sides and
rowmnded ends were seen,

(b) Gultural characters . These were studled
on nutrient broth and plain agar plates, The growth
on the MacConky media observed,




(f) Eltrete xeduction.
(g) Yoges.Proskour reaction.
(h) Citraie utilisation test.
(1) Selatip Mauifiction,

(3) Bydrolvsis of urea.
All these tosts were carricd as per the standard

technique g, _ :

(3 Fementation of sugars - The sugars
employed for identification of species are lactose,
suerose, glucose, maltose, mannd tol and Lnmosl tol,

One percent peptone water containing one
Percent of the sugar and Andrerd's indicator vith a
lyer of thﬂnué pazai'nn over 1t, was inoculated
and incubated for 7 days at 3?° Cs The tubes were
examined daily for acid and gas production,

(3) Klsbsiella Specias:
. The fdentification and di fferentiation of
these from Escherechia Species were Md on,
(a) Morphology and staining reactions,
(b) Cultural dharaeurs studied on broth,
Plain agar and MacConkey mediag,

& I
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(e) Motllity of the organisms tested, These
were non motile,

(d) Methyl red test.

(o) Yoges.Proskeur reagtion.

(f) Citxate utilisation,

(4) Dichtheroids:

The identification of Diphtherolds was carred
by under.men tioned eriteria,

(2) Morphology and Staining chazaciors - Gram
positive pleomorphic rods were seen,

{b) Cultural chracters were studied on blood
Telluri to media and to note any pigment production plain
agar slants were used,

(ec) Moility.

(d) Bigchemical and sugar femmention reactions
were carded as mentioned earlier, The sugars employed
for study were lactose, Sucrose, Glucose, Maltose and
Manrd tol, |

(5) Rsendononadss

The below mentioned characters were chosen for
jdentiflieation,

(a) Morpholo, LS - Gram

negative slender plecmorphic rods wvere s e,
(b) Motility - Highly moti 1 organism were
observed,
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(e) CSuliural characters - The organism vere
grown on agar slants and in broth solution to study
the pigaentation, The pigment in broth and on agar
slants became progressively fluorescant with age,
vhen stored at room temparvature,

(d) Indel production test.

(e) Fementation of sugaPs - Iactose sucrose,
glucose, maltose and manni tol were employed,

() Nitrate reduction test.

(6) Alealigenes Specios:
The 1dentification of Alealigones species was
based on the following eriteria,

SOPLN O LEES sy ek AT 1 T Sl B ra O TS T

(b) Cultural charecters . On agar slants opagque
entire, non chromogenic colonies were observed, The
fomation of turbidity was observed,
Jest for motility was dome, HMotile and non
notile types were observed,
A1l the bhiochemical yeactions and sugar fermen.
tation tests were carried as mentioned in Escherechia

specie s,

The sugars employed in the identification of
species were Iactose, Sucrose, Glucose, Maltose,
Manni tol and Inod tol,




(7) Stxeptococdl:
S¢udy of Streptococel were based on the follow.
ing,

positive Cocel in short chain were observed,

(b) Culinzal charagters - Growth on blood agar
and glucose broth was noted, ©5mall slightly raieed
eireular opague colonies were observed, M me granular
deposi t was noticed in the glucose broth medium,

{c) Eaemolysis on sheep blood agar, The wide
zone of haemolysis of £. was noted in all the strains,
(d) ZParmeptation of sgaxs - Trehalose,

Sordl tol, Mami tol, Selicin and lactose were used for
the identification of the streptococeal cultures in the
work,

(e) lancefield clagsification - By means of
precipi tation reaction with the antisera available the
test was earyied to assess the growp to which the
streptococcl belong, The test was carried as below,
The preparation of antigenic extract and technique of
the typing followed are as follows,

HelL Extrect (IancofMeld) . A loopful of inoculum
of the organism under study from the blood agar slant
was inoculated for 48 hours at 37° Ce The broth solution
was centri fuged at 4000 r,p.m, for 10 minutes so that
sediment was formed, The supermatant was discarded




and 0,3 ml, of N/20 Hydrochlori¢ acld was added and
placed in bolling vater bath for 10 mnutes, Again
the tube was centrifuged at the same revolutions as
mentioned above and the supematant was taken in a
separate sterilised tube, The supernatant thus teken
was neutralised with N/10 NacH using phenol red one
drop, This again centrifuged and the supernatant was
used for the test,

Jechoique - The antisera avaj lable in the
Bacterielogy laboratory were grow A, B, C, ﬁ. A Very
short column of grouping sera was drawn into the
short pasteure pipetts to & position just below the
shoulder and the end of the steam sealed off in the
flame, All the four groups sera were taken in differ.
ent pipettes and stuck into plasticine with the butts
uppermoast, The antigenic extract prickled inside the
butt on to the serum, The butts were left like that
for 30 minutes and the precipitation if any was noted,

(8) Bopdetslis Spegies:

The following eri teria were employed for the
identification of Bordetella species,
- BShort
coceobacillary, gram negative forms wers Seex under
the microscope, |
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Sultural charactersg - These organisms could
grow freely in nutrient broth and nutrient agar, In
nutrient broth slight turbidity notliced, On nutrient
agar colonies were smooth raised, entire glistening,
The organism could grow well on MacConkey' s mediwm

Motility - The organism were found motile,

Haemolysls -~ Any clear zone of haemolysis was
not noted,

Methyleve bive reduction test . The solution
was not decolourised even after 48 hours incubation,
The test employed is of standard technique,

Catalase test . The test was ecarried 208 V/V
hydrogen peroxide, Cas bubbles were produced, All the
cultures were catalase positive,

The other bilochemical reactions and sugar
fementation reactions were tabulated in results, The
sugars employed were lactose, Glucose, Maltose,

Manni tol and Inosi tol,

{9) Rasisurella Specles:

The under mentioned tests were employed for
{dentification of cultures,
- Gram

negative coccobacillary rods were seen, Bipolar

staining of the organisms were observed by Ieishmani s
method of staining,
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(b) Sultural gharacters- On blood agar
plates translucent growth and mucold in nature, 1In
nutrient broth moderate tubidity with sMght powdery
deposi t observed, On MacConkey plate no growth
observed even after 4 days incubation,

() The bioghemica] reations cbserved were
presented in tabular fom in results,

(4) Fermentation of sigars . Four sugars were
selected to group them wnder Robert’'s Types ( P47),

~ The sugars used were Manni tol, Duleitol, Arabinose and
Xylose,

seeoe
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2art = A

Review of lihraturl with special re forence
to Organt ams §solated,

Microblology of respiratory infections in man
and in animals can be regarded as an important study
from a three dimensional view, Firstly it provides a
field vhere a comparative assessment can bo- made on the
distribution of bacterial flora present in human and
animal population, Secondly the ineidence of respira.
tory infections can be manifested and lastly the
possibili ty of spread of various types of organism from
man to animals and vice versa can be assessed, In
pursuance of these, studies on respiratory tract of man,
animals and fowls are extensively earried out,

Gibbs (1931 studied saprophytic and secondary
micro organi sas occuring in the respiratory tract of
domestic animals, A variety of organisms ineluding
spirochoete were isolated from the respiratory tract of
fowls,

Shetty ( p48) studied the bacterial flora of
the upper respiratory tract of apparently healthy ard
sick dogs observed that the incidence of staphylococd ,
gram negative cocel were more frequent in nasal cavity
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in healthy dogs, In s=ick animals the f{requendy
of Staphylococcl, haemolytic and non haemolytic

streptococcd and Boxdetells bronchisepiica was 8ig.
ni fieantly higher in nasil cavities than in trachea,

Smith (161) carried observations on the
asrobic bacteria of the nose and tonsils of ealthy
dogs, The basal flora of the noge comprised haemoly.
sogenie coagulase variable strains of Siaph, albus
and that of tsils Pagsteurells septicy and alpha
hasmolytic Streptococei of undetermined types,
Bordetells bronchiseptica was not found but Aleali.
genes strains bearing a superficial resemblance to it
were cammon,

Gurukirpal Singh etal ( PE5) detemmined the
bacterial flora of nose and throat of sick dogs
with clinieally non respiratory infections, Patho.
genic Staphylococcl, non pathogenie Staphylococd
mi erococel , haemolytic strep tococel, corynebacterium
and coliform appeared to be the species more freqently
encounte red,

Siaphylocoed

S taphylococel are the normalhabd tants of
the respiratory tract, Many bacteriologi sts worked
on the Pnevmonia caused by Staphylococel, Staphylococcl



are mainly di vided into two species by the Coagulase
test, Those which are coagulase positive are patho.
genic and coagulase negative straing nen Pathogenie,

Gibbs ( P31) studed the occurance of
Staphylococel in the respimtory tract of dogs with
other bacterial flora,

Gibbs loe, cit (931 isolated 73,84 of Staphy.
lococel from the respiratory tracts of deamestic fowls
and chickens in health and disease,

Koshelev ( ¥30) studied on the actiologiecal
factors of Pnemmonia, He found along with the other
organisms coccl were also responsible for Prewmonia,

Moss ( 941) e¢lugssi fied the Staphylocoect $sola.
ted from the regpiratory tract of dogs, The results of
his findings concluded all coagulase positive strains
of Staphylococei are pathogenie but that a negative
coagulase test does not exclude pathogenieity,

Shetty ( 1948) observed that the incidence of
Staphylococel was more frequent than other bacterial
flora in healthy dogs,

“Rountree (195) studied the masal earriage of

Siashylecoccus aureus by various demestie and laboratory
animalsg



“sawhney (P 5) 1solated fifty three eultures
of Staphylococel along with other floma out of 120
swabs taken from various parts of the respiratory tract
of apparently healthy goats, The carmage incidence
in his study was 628

Escherichia Seecies

Very less literature is available about the
occurance of colifom baellll in the respiratory tract
of animals, ‘

Gibbes ( ©31) isolated Escherichia species of
intestinal origin in the respiratory tract of fowls,

Koshlev (1939) isolated B.Coli almg with other
organisms as an astiological factor of pneumonia in

she eb,

Dubin et.al ( 943) reviewed the cases of
Prowonia in man associated with J, Coli infection,
He deseribed the route by which the organisms reach the
lwgs in man, The most likely route considered was by
aspiration and the other possibility was transference
fram the gastro.intestinal tract,

Gross { 988) discussed the role of E, Coli
in the cause of chronis respiratory disease and
certain other regpiratory diseases and he stated that
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eertain types of E, Cpll are important factors in
chronie regpiratory diseases,

Gurukirpal Singh et.al ( ®65) 1isolated
cold form baci1li with the other bacterial flora
from the nose and throat of sick dogs without s
piratory infections,

Riehtherolds

Diphtherolds take part in the causation of
pnewmonia in the large extent,

Schimid (P33) isolated Corvpe
Pyogenes as & causative agent in a serious out break
of calf pneumonia,

Merchant ( 1985) studied the Corymebacteria
with diseases of animals, He isolated gorvnebagterim
Reudotuberaulosis 0vis, &. renalls, . Rvogemes
and §. saul. '

Ramboli ( P40) demonstrated {, Byggenes QUiS
in addition to a variety of basal organisms in tonsgils

-~

S |
3" Senthili (B41) isolated G, pyggemes from

gangrenous lesions arising as complications to foot
and mouth disease in cattle and swine,

Flatla ( ©42) showed C, gqul as the causative
agent of pneumonia and cough in foals of 1 to 4 months
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old, Holtman ( 3945) 1solated G, 2qil 4in pure
culture from purulant lestons of the lungs of a
81 x months old ealf which dled from chronic preum.
onla, He stated the name of the organism should
be changed as 1t produces disease in other animals
besides horse, Kawahara et.al ( 1949) observed

£. aqul infection causing suppurative pnewmonia in
foals, The strain isolated produced when given
peros or intranasally, Harakawa ( 049) 4solated
G. 2l from the abscesses of the lungs of foals,
The disease was reproduced by intranasal inoculation
of the organism,

Sterk et.al ( 1957) described brenchopneumoc.
nia in foals caused by G, ggul, The authors descri.
bed out.break of bronchopneumonia aceomplished by
respiratory catarrh and purulent abgeess in lungs,

Dost et.al ( 998) isolated 8, dlphtherial
from the throat smabs of dogs.

Savhmey ( ©59) observed the carder rate of
corynebacteriim species as 7€ in the respiratory tract
of appaven tly healthy goats,

Kalinski (162) 1solated C, Quig from the
pus of abscess present in lungs, Gurukirpal Singh
et.al ( ¥65) 1solated corynebacterium species with



the other bacterlal flora from the regpiratory tract
of sick dogs,

~Ludomonads.

Much literature is not amilable on the
pnewmonia cased by Pseudomonads,

Gibbs ( P31) isolated two cultures of

Psendomonas aeruginoss along with other saprophytie
organd s in the respiratory tract of damestic fowls,

Koshelev ( ©39) showed Psoudemanas 2voovoea
was also responsible for causation of pneumonia in

sheep,

' Bakey ( 962) noticed deaths fram acute
pnevaonia in pigs, Pseudononas pyocyanea had been
fsolated as the causative organiam,

Klebsiells Spedies.

Organi ems belonging to the genus Klebsielln
are named after Klebs, the Gemman bacieriologist,

Although Friedlandsr haciling is member of the coli.
fom group, it has been re.accepted as coli form,

It has been kept apart because of its habital but
is now recognised as closely aliled to Bagt,

apxogempg (Parr, B39),
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Sals (1947) produced experimental Preumonia
in white rats by intrabronchial inoculation of the
bacilli suspended in muein, The pnewmonia was lobar
in type and was almost uniformly fatal snd simulated
tie acute fom of the natuml disease in human being s,

Flamm ( 957) 1solated Klebsiella 2nouncois
from mice showing respiratory smptoms,

White (1957) fs0lated an organism of the
Friedlander growp vhich responsible for four cases of
mastitis in dairy cattle, The infection spread to
calves by other route than ingestion of infected milk,

Sekaraiah et.al ( 957) stuifed on Klsbslella
pmoumenia infection in chicks, The organism was isola.
t®d from unabsorbed yolk of chick which died 5 days
after hatehing,

Iandord et.al (1988) isolated Xishsiella
Bpdunoniag from 8 case of canine pnoumontia, The
organism was isolated from the lungs of a dog,

Sawhney { P5) isolated 4,77 Klebsiella
species from the respiratory tmet of aprarently
healthy goatse,

Genrden (1950) isolated 10 strain of K,
Poewmenia from the lungs of chicks with pullormm
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di soase and stulied the bMochemical properties,
Alcaligens s Specigs

Smith (961 isolated Alealigenes strains
bélonging superficial resemblance to 1t from the nose
and tonsils of dogs,

Girkripal Singh et.al ( P65) 1solated
Alcaligenes species from the nose of the dogs not show.
ing any vespiratory synptams, They isolated @ strains
after examining twenty dogs,

Sireptococal

The presence of Streptococel was first recon
ded by Kleb ( 1875) in pnewmonia in man,

Gibbs ( ¥31) 1isoiated haemolytic streptococel
from the inflamd tory exudate from the cases of laryngeo.
tracheitl s in fowls,

valaman et-al ( 1935) 1 solated streptococd
di ffering from S$ir., gqui, from the cases of bovine
infectious bronchitlig,

Appolosova ( 938) observed Streptococchl
Pneunonia in fowls as a camplication of Nuttallasis,
He assumed that the out.break wag dwe %o mixed infoe.
tion and Sir, pPyogenes not normally pathogenie induced




disease owing to the low resistance of the animals
which had been weakened by the Nuttalia invasion,

Ubertind ( 30) observed Pneumococecus
septicasccla (Sireptococcal Pneumoniag infection) in
adult bovine, Organisms were isolated from the organs
of the dead animals,

Palgov et.al ( 40) observed EBnmootic
purulant broncho pneumonia in fowls, A diplococeus
simflar to the Fnewmococcus was isolated in all cases,

Harms ( 1941) obtaired the Preumococcus in
almost pure culture from organs of fowls suffering
from Prewmonia,

Hamms loe,eit ( ©42) isolated Ppoumococais
from 50 out 150 gulnea pigs wvhich died in three months
dve to preumococcal infection, The garrier rate was
noted as high as 10§

Bogworth ( 1944) noted the occurance of haemoly.
tic cocco bacilli in the nose of nomal sheep and
cattle which were affected with nasal catarzh,

~ Glaster et.al (1951 a) studied on the effect
of repeated Streptococcal infections on the cardio
Vascular system in rats, He induced pnewmonia in aldbine




rats by multiple inoculations of group A Strepto.
eocel into the lung,

Glaster et.al (1951 b) prodwed Premonia in
white rats by instillation of S.hasmolytic Strepto.
cocel intranasally, Horse Fall (©51) 1solated non.
haemolytic Streptococel fram the respiratory tract of
man,

Hammer ( 153) studied on Pneumococcus infec.
tim in calves, He isoclated Streptococel belonging
to grows D,E,L from those cases of Prewmonia, Dhanda
et.al (1958) 1solated Sir, Poeumanige from lesions of
Jungs of sheep and g ts,

Savhney ( ®5) isolated Streptococd from the
regpiratory tract of healthy goats, The carrier rate
was observed as 8 percent,

Dubedout ( ®58) isolated Prewmococcus from the
chicks suffering from Pneuwmonia which caused motility
uwpto 95¢ motility in flocks of chicks,

Smith (61 isolated cultures of alpha
haemolytic S treptococel from the nose and tonsils of
house hold dogs,
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I' Ecuyer et.al ( P61) conducted microbio.
logiec Survey of Pmeumonic and nomal swine lungs,
£88%. multocida and Streptococcus species were the
prineipal boceteria recovered from the pnewmenic
lmg s,

Bordetella Specles

Bordetells branchisepties was first isolated
by Ferry (1912) from dog suffering from distemper,
Pri M ps (143) 1solated Alcalicones (Prucella) bropchi-
ssptical as a factor in Porcine Pnewmonia in pigs,
Geust ( 44) 1solated Bmcella bronchiesentica in
pure cutlure from bronchial exmdate of two young
cachetie pigs, Dure et.al (161 isolated pure cul.
tures of Haemoothilus (Pordetella) hranghiseptica from
lungs of four pigs and from nasal sinuses of me pig,
The primary lesiong vere scattered areas of broncho
pneumonia in the apieal; ecardiac and dorsal lobes,

Basteurella Species

The Pagteurelis multocida may be carried in
the animal body possibly in the throat without pro.
ducing any obvious 111 effects and that when the host
parasitic e lation 1g upset, the disease may be preci.
pitated as Haemorrhagic Septicaemia, Pasteurella



pneumonia 18 not uncammon and d1fforent bacterio.

logl st vorked and working to find out the incidence
of Pasteurella pnewmonia,

Willams ( 931) divided bovine pasteurello.
sis into three foms (1) Septicaemic fom 1.,
Haemorrhagie Septicsemia (11) the Osdematous form
characterised by the Oedema of the head (131) and

Pectoral fom characteri sed by broncho.pnewmsonia and
Plsuri sy,

Dungall (©31) studied the bacteriology
of Contagious pnewmonia in sheep mnd found an OTg8u

niem roughly similar to pasteurella was the cause of
the disease,

Mobb ( 931y recovered P, hovigeptica from
the preumonie lungs of animals at Mukte svar,

Gibbs (931) isclated a culture resembling

Lssteurella avicida from the respiratory tract of
demes tic fowls,

Newsom et.al (1932) isolated bipolay
organi sm suspected as Pasteurella species from cases
of pneumonia in sheep and cattle,




Marsh ( 138) deseribed a dimase with an
acute pasteuredls pneumonia with Corvoebacterius
Ryagenes as the secondary invader,

Sheuk ( 138) isolated Pasteurella organimm
from the alr passages of cats suspected that cat
bites were responsible for wound infection in hummm
beings,

Bythell (1945) noticed two forms of Paste.
wella infection in bovines, In the peracute fom
rapid death of young calves was observed by him
(Haemorthagic Septicamia), The other fom was broncho
Mmeunonia, Pasteurella organisms were figols ted in
both the foms, :

Pope ( 1048) described pneumonia due to
Pasteurella organism, He isolated the organiasm from
post mortem findings,

Singh (1948) isolated 3, 5% Rasteurells
Sepitisa from the live animals and 7§ from the dead
enimals, Pasteuredla organism were isolated in his
work from nasal cavities of young animdls

Jirisna ( P58) noted Pasteurella infection
characteri sed by pnemmonia in goats, Marsh (1953)
discusced Pasteurella pnewmonia in sheep, This fomm
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of preumonia was uncommon in adult sheep dbut caused
eonsiderable losses in lambs,

Smith (1955) frequently isolated P, Septica
from tonsils of healthy dogs and less commonly from
nose, '

Hamdy ( ©58) made observations en respiratory
di sease agents in lambs, He recovered P, geptics and
- hmuﬂ.n from the throat swabs of healthy lambs,
Hamdy et.al { 1950) fsolated cultures of P, gepticy and
L. haenolyticg from the prmeumonic lesions in the
slaughtered lambs,

Carter ( ©58) recovered P, muliociods from
affected lungs of wal ealves, Sergeer ( :Dw') isola.
ted Pasteurella from the lungs of sheep with acute
broncho Pneuwmonia, :

Savhney (1989) siudied the earmor wate of
tihe pathogenes nommally -sﬁmtamd in tho re spiratory
tract of apparently healthy goats, He isclated’
Jastourella 8% and concluded that Pastpipella and
Streptococel were move numerous in the nasal chamber,

Pande et.al ( 61) isolated Pasteyrells
multocida type IIT from sheep with pmewmonia, THlS
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is the seconi time this serotype has boen 1 solated
from animals in India this first having been from
a cat,

L, Beuyer et.al (ﬂn condneted marvey for
the causal organism for preumonias in swine, Pagt.
multecida and Sireptogocons species were the
principal bacteria recovered from the pnewmonic lungs,
mar ot.41 (1962) 1solated a virulant strain of Past,
multocida from apParently healthy buffalo,

LE R R



CHAPTER III

Rart . B

Present findings

One thirty five apparently healthy

calves were examined in the present work and the
bacterial flora of the upper respiratory tract
st\ldied.wzth particular reference to Pasteurella
species, Altogether from 135 nasal swabs emmi.
ned- 152 cultures were obtained, These cultures
were classified into di fferent organisms accor-
ding to Bergey's Manual of Detemminative Bacterie.

logy, 57,

The incidence of di fferent species of
organi sms isolated were expressed against total
nmber of samples emnined and to total nmber
of cultures cbtained (vide Table No, 1),



IABLE BO. 1.

- iTotal 1§ Percentage JPercentage
geultuu ¥ incidence in Jagainst total
(obtained ¥ calves  __ Wisolates

e

1, Staphylococet 55 41,5 29, 5
2, Escherichia Sps, 30 22,2 ».7
3, Corynebacterlum 16 1.8 10, 8

Sps,
4, Psendomonaes, 12 8,5 7.8
5, Klebsiells Sps, 9 6,6 5,9
6, Alcaligenes Sps, 7 51 4,6
7. Streptococd 7 5.1 4,6
8., Bordetella Sps, 3 2,2 L9
9, Pasteurella Sps, 3 22 1,9
.10. Unidentl fied, 9 6,6 5.9

(7}
0
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It will be evident from the table No, 1 that
although it is observed that nasal cavity harbours a
Variety of bacteria, the prodominance of some bacteria
were more and this was in the following order, iz,
Staphylococel, Escherichia Sps,, Corynebacterium
Sps, ote,

Staphvlococc) ~ Fifty six strains of Staphy-
lococel were isolated, The results are presented in

table No, 2,

It will be seen from the tables that classi.
fieation is mainly based on Haemolysi s, Pigment Pro.
duction and Coagulase tests, The percentage oceurance
of the di fferent strains are as followss. .

Golden yellow stmain . 35,79
Yellow strains - 1%
White strains - B5,6%

The haemolysis caused by Staphylococel was of
AB-hasmolytic type, All the golden yellow strains
produced B -haemolysis, Eighty percent of the yellow
strains also MB.haemolytic, 9,7 pereent of the white
strains produced AS.haemolysis,

The Staphylococel isolated were all not coagu-
lase postive, The reason for conductinmg this test was

to kmow the carrier percentage of Pathogenic Staphylo-
¢ocel, 26,7 percent of Golden yeliow stmins were
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coagulase positive, 30,3 pereent of eolourle ss
strains were coagulase positive, All the yellow
streins vere invariably coagulase negative,

IABLE _HO. 2

"Results showing the typing of S taphylococel
1 sola ted, ¥

o of 8 H
Pigment production] Hasmolysis :‘ccamhu test

1, | G.i' < 4
2 " - %
3, Y - -
4, 2 - +
5, G.Y - 2 2e
6, G.Y + +
7. Y = 4
8, = - 5
9, | = - 'S
10, f: a -
11, | - - +
12, - - 3+
13, Y - i
14, 8Y S +
18, G, Y + *

2e09e ‘cmﬁMd)
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Table o, 2
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Table No, 2 eee {continned)

:F l’ Pigment Dmdnuaq! Mohdsl ao:rgnhu im_t

81, - - *
83, - -

83, G XY ¥ 4
54, - - -
86, - - +
&, - - -

G. ¥ = Golden ’.nwo
Y = Yellow,



In the present study 39 cultures belonging
to family Entercbacterizcess were obtained, Of these
30 cultures belonged to EBscherichia gspecies and 9

eultures of Klebsiella pneumonsiag.

The characteristic and eonstant feature of
the organisms belonging to Escherichia species isola.
tod was that they were cocobacillary motiie organi ms
with rounded ends, The organisms invariably took
und fomly grams stain and were gram megative,

_ Klobeiella species on the other hand were
relatively larger organisms and they were non-motile,
They were also gram negative, ‘

The colonies of organisms on agar plates
belonging to Bscherichia species tended to be opaque
or tranglucent, The colonies formed by Kelbsielia
species on the other hand were larger, raised and most.
1y muceid in amnaﬁney. The mucoid character wag
well sen on MacConkey mediuvm, Both the species of
organi sms produced turbidity with slight sediment in
the broth solutiom,

Ag regards blochemical reactiong are eoncerned

it is evident from Table No, 3 that Klehsiells Pmewmmia
alvays produced Hydrogen Sulphide, whersas in organism
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belonging to Escherichia species, prodyc tion of
Hydrogen Sulphide is always absent,

Un the basis of Biochemical reactions and
sugar fermentation tests the Escherichia species arve
fdenti fied as:- | |

1, B CoM,
2 B, fruendi,
3, B, intemedia,

All the 3 species produced Indol, Ni trates
reduced to Nitrites and Methyl red posi tive, Hydrogen
Sulphide was not produced by any strain, Some strains
of Eschexichia fruendl were posi tive for vorge s.
Proskeur reaction, The strains of Eschexichis iniar-
medls utilised eftrates, All the members of Escherichia
group neither MHquified gelatain nor hydrolysed urea,

Klehsiella Poewmonisa species always produced Hpdrogen
Sulphide, posi tive for Voge s.Proskeur reacition and
utilised ei trates uniformly, Indol was not produced
by any strain,

- The sugar fementation reactions of ¢ hese
organi sms be lenging to Enterobacteriaceae fauily are
giwn in Table No, 3,

The occurance of E, Coli, E. Lrendl and
. intemedig are in the order of i.

B, Coli - 40 percent
E, frvendi - 40 pereont

E, intermedia - 20 percent



Results showing the typing of the members of the Ml;

Entercbacteriaceae,
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Table No, 3
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Soxvoebagterium specless

Sixteen isolates were obtained which hawe
been clase fled as belonging to Corynebacterium
species, These organisms were found to be Gram posi-
five pleomorphic rods mostly slender with tapering
ends, Rods with swollen ends were also found, ‘The
organi sms were found in clusters or in palisade
armngement, All the isolates were non.motile and
showed black pigment on blood tellurite media, On
plain agar media G, @qul had grown lumriantly and
produced red pigment, Pigmentation was also obserwed
on blood agar media,

The isclates were {identifled on the basis of
their biochemical reactions and sugar fementation
reactiong as shown in Table No, 4, The incidence of
di fferent species of Corynebacterium on the basis of
isolates ares

C, equi = 31,3 percent
¢, enzymiocum - 25, 2 percent
C, Pseudodiphtheriicmm -~ 18,9 percent
C. Xerosis - 12,6 percent
G, striatum - 6,3 percent
C, hoagii - 6,3 percent



Results showing the study on corynebacterium Species isolated,

qum-\mm‘mhmmmm

To3 Boug
P DI D A, B, DDA, 5, Y, st Yt e
T3 Tuwiey
qm A, e, B A R, YA, Y, BT, e, e, e, e L
eso3T el
D D, S R, TN, A N, W, D e, Y, s, Y
880 on-[ H
D, T, D D, 5, Y, Y, e, Y, A, P ), 1
BSOQ. 2¥]
S, VR R R B, N e A s v
s BAToxpAYy weapn
D A, e, DA B e, B, S, e, B A B
|UORORI TR TL uP eTen

| B, DB, A, W, Y, P, SR P, st T e R e

Sugar fementationg ¥ i
Remarks

UWONES RN o381l T)
HMM*MD&MH)‘L\-&
q_s q 2 d. A

VR DA D Y DA R YA, A, e, B, R, eyl
B "MW
DR, e, e, e, e, Y, N, i, e, B, YR, YR

Uoponpar o3 ex3 IN

epiyding ueSoxpiy

rﬂfﬁ\—uﬂmnﬁvﬁﬁmnﬂ'

Topul

W [ onpoxd Jusuity

Biochemical character s

e} TmTrey uo mno.zgﬁl

TSR, R B, N e, Y, WA, R, B, e Y, Y, R\ DR

£3TTTI0H

T B, SR W, S, L e, S, e, i, S,

$pox o fydiomwoey &+ p

‘o ‘IS

Morphology

&
}

C.Pseudodip th-

eri ticum,

-

Black

C,enzymicum,
C. equi,

C, hoagii,

+

Black o

Biack Red
Black

A

A A A
A 4 4 A

C,xerosi s,
C. equi,

Black

Black Red
Black

C, x®rosis,

C.,Pseundodipth-

eri ticum,

Black

esso (continued)




ese (Continued)

Table No, 4

ugar formentations

s pLroaply wexn

083 TP IL U wLen
H-n-u-\t-\v- oy
“S RN e § 5]

¥y *at,
Jmnmﬂmwnmmmﬂ
3593 5N
e, . P, e Y, i e, e, DS G W,

Ronpat Sqma} N

T T M P, st BB e, Y, B

pluding uedoaphiy
Topul

wop3 onpoxd Jusudyg
9 ENITeq ue PaAKD

mm%ummmmn‘

ochemical characters

£ MROK

S 30 M 3 3 3 20 20
oTydaownsrds p

P, WCER, Y-, e : 2 e, e
3 You°LS

=Y Morphology]

Black Red

Blagk .

A

-

10,
11,
15,

+

« Black -

+

Blagk .

C.on zym icum
co'mu
C.equi,

4 &P

Blagk .

Black Red .

+ -

14,

18,

Black Red
Black

C,enzymicum,

+

+




Poudononad st

Twelve strains of Pseudomonads were 1 solated,
They were Gram negative plecmorphic rods and highly
motile, Green pigmentation was noted in all the strains
on plain agar and in nutrient broth solutioam, All the
strains reduced Nitrates to Nitrites, Indol was not
formed by seven strains, lNo fermentation of Sugars noted
except on glucose, All the isolates were identified as
Essudomonas aemuginom,

dlealizene s sSpeciegs:

Seven strains were isolated and identified by

their cultural, biochemi @l and sugar fermentation
Treactions as Alcaligenes species, Small rods and Grem
negative, Motility was observed in three strains and

the rest four were non motile, Three strains reduced
Nitmtes to Nitrites, Three strains were catalase positive,
ALl the straing grown well on MacConkey's medium, No
_carbohydrate media vas attacked by any strain, The
reactions were tabulated on Table Ho, &

e

. b
Sireptogocats

Seven strains were fisolated, A1l showed
A~ haemolysis on sheep.blood agar on subeulturing,
The wide zone of hasmolysis was noted wnder the micro-

seope, After identifying them as haemolytie straing
they vere elagsified by Iancefield Method by usding antisera,

o
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Results showing the study of the members of the Family Acromobacteriaceae,
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By this classification the soven isolates were typed
into two groups '*B' and 'C' groups, Sugar femmenta.
tion reactions were also observed to type them species
wise, The Streptococci were {dntified ast

S¢tr, zooepldimicus <« 56 percent

8tr, agalactiae - 28 percent

Str, dysagalactiae - 14 percent

Boxdetella speciegss

Three strains of Bordetella bronghiseptics
were identified, They were gram negative rods and

actively motile, 4ny clear gzone of hasmolysis was not
noted, All the thmee strains reduced Nitrates to
Hitritis, utilised Citrade and hydrolysed urea within
€ hours of incubation, Methylene blue was not
dicalmlriud even after forty eight hours incubation,
All the three strains were highly catalase positive,
No swar wag attacked except in one stwin in whidh
slight production of acid was noted in Gluecose, The
reactions are presented in Table No, 8,

Zasteure lla Spaciest

Three strains of Pasteurelis multocids were
isolated but mluckily one strain was lost during
Pasgsages after testing for biochemical reactionsg The
isolates were coccobactllory rods and evenly grem



negative cultures showed bipolar staining when stained
by lelshman's method of staining, In broth after 24
hours incubation moderate growth with glight turbi 44 ty
vas noted,

The three 1 solates reduced N trates to Nitrites
and produced Indol and in one strain slight colour pro.
duction noted, All the three strains produced Hydrogen
Sulphide, Citmte was not utilised and urea not hydroly-
sed, No growth was observed even after 4 days incubation
MacConkey plates,

For typing into considerable grows fementing
ability of the strains were tested, One strain fomen.
tod Manni tol after seven days incubation, The other
stein fermented Arabinose and Xylose, On the basis of
these tests the two strains were recognised as two
di fferent types, The cne which attacked Manni tol into
Robert' s type IV and the other which attacked Arebinose
an Xylose into Robert's type I, Eventhough tihi g
classification ig not so relable, it opens the way
for further typing on scrologieal grownds,

The biochemical reactions and sugar fomenta.
tion reactions are given in Table No, 9,

The reactiongs in relation to identi fied
organisms are given in the Table No, 10,



Results showing the typing of Bowmdetella species,
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Results showing the typing of Pastewella specieg,
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Reactions of miduti fied organi ms,
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CHAPTER IV

Discussion on different Orzanisms isola ted
apd Conclusions.

The mucous membrane of the nares, para.nasal
sinuses, pharynx, larynx and trachea are mbject to
injury by chemical and infectious agents brought to it
in the inspired air, Injury by infectious micro.
organisms including viruses is frequent and often
severe, BRespiratory infections among calves have
been recognised as a ma jor haszard for the successful
raising of calves in India, Extensive work has been
done on the carrier rate of pastourella organi sms in
the respiratory tract and to assess the factors which
lead to outbreaks of Haemorhagic Septicaemia,

In recent times with the awakening of
interes t, diseases of respiratory infectiong have
attracted the attention of workers in the field and
it 1s realised that systematic investigation into the
cause of pneumonia and other respimtory infections
and their control should be carried extensively,
There are indications that some of the infections may
of virus, origin such as P, LV, group of viruses
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(Ma tney, 1962), um:rogiolngy had been studied
extensively to get an i1dea on the inecidence of various
types of bacterial flom in man, Investigations

were carred earlier on the bacterinl flora of the
respiratory tmet in cats and dogs on account of

the close association of these animalg with men,

Studies on the respimtory floma in large
animals had been fw and fragmentary, In some instan.
cos the carrier rate has been assessed in relation to
a particular disease o,g, Pastourellosis (Singh, 1948)
but a systematic date available for man and dogs,
is limited,

In view of these facts, this investigation
was carried on the aercbic bacterial flora of the
upper respiratory tract of calves with particular
reference to Pastsurella, In the present investiga.
tiong following were i solated from the respiratory
gract of calvesgi.

1, Staphylococel - 41,5 percent
2, Escherichia Sps, . 22,5 percent
S, Diphthercids - 11,8 percent
4, Pssudomonads e - 8,5 pereent
8, Kisbsiella Pnommeniae . 6,5 percent

o]
o

Alcaligenes sps, - 5, 1percant
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7 Streptococel - 8. 1 percent
8, Bordetslla bronchiseptica . 2, 2 pereent
9, Pasteurella multocida . 2,2 percent

Staghylogocdds

In the present study of Staphylococel |
were isolated from 41,5 cases, Gibbs ( 1921)
isolated 73,8 percent of Staphylococel from the
domestic animals, Baﬁmy (19%) recorded the per.
centage incidence ag 621, There is econfomity with

the findings of other workers who has reported
similar basal flora of the nose (Shetty, 1948),

The Staphylococel isolated in the present
study were grouped into Pathogenic and non
Pathogenic by haemolysis and coagulase tests,

Staphylococel are vegmsible for suppure.
tive lesiong in cattle frequently in association
with other organisms, They cause mastitis in animals
and occasionally induce granulomatoues hdm: in
the bovine udder of echronic nature, S taphylococet
are nmd.bh for a large number of pjoganie
infections in animals 8nd man and in some cases
either due to consusption of infectsd meat or milk,
there may be severe tomsemia due to shbhylomul




Snterotoxin, Septicaemia in lambs due to
staphylocoeel 13 assoetated vith ticklates,
Staphyloccoet enter the body either through the
Twimtory tract or through the skin following
breakage of the barsler by trauma, The focal neero.
tic form may ocour due to spreading of secondary
foel wvhatever the bacteria may lodge in, Ocecasion.

- ally the infection nay assere fulnina ting

bacteracmic fomm,

Staphylococel are nomally pnsm: on the
skin, in the hair water dust ete,, The staphy.
lococei present in the alr may gain enterance into
the respiratory tract, A trand tory drop in the
reslstance of these tissues may be sufficient to
allow loeal invasion and establi sment of focus of
infection, Staphylococeal pnewmonia usually oeceurs
as secondary infection to fhafluenzm and bacterasmia
in human beings, Staphylococei are frequently found
in conjunction with the other organi ms in the
regpiratory passages, Their emmct dmiﬁmu' of
cauging pneumonia in animals s difficult to asess,
The factors which upset the nomal function of the
regpira tory tract miy lsad to staphylococezl pnevmonia,
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Escherichia Spegtes;

Three species of Escherichia vere isolated,
Organisms which are placed in the genus Escherichia
4re widely distributed in nature and common ly-
found in nomal intestinal tmacts of man and animals,
Host of these coliform baeilli appear to be non
pathogenic wmder ordinary emditions, In the present
Study three species 1solated arej

E, frendl
E, intemedia
E, Coli,

LEschexichia froundl is an organism most

commonly fomd i{n soll and water and to same extent
in the intestinal tract of man and animals, These
are found in the respiratory tmet also as they are
widely di stributed, It leads a saprophytic 14 fe
innature and 1is non pathogenie,

Eschezichla intamedia, likewise is famd
in soll, water and infrequently in the musﬁ;ml.

tract of man and 8nimals but not associated so fay
with any digsease,
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Certain types of B, Coli are responsible
for acute enteritls in calves Inown as White Scours
in newly bom calves, The disease will be preci-
pitated as a result of the shifting of equilibrium
in favour of Bact., Coli nomally present, Depri-
Vation of colostrum, ovVer distension of the diges.
tive tract or some other intestinal disturbance may
lead to a gquantitative increase as well as Virulance
of the bacteria may precipitate the & sease,

Pneumonia due to B, Coli is not mmcomon
in animals and man, JE, ¢oli may cause chronic res.
Piratory diseases izi Poultry (Gross, 1958), Te
isoclates recovered in the present study need further
study for their pathogenieity, E, coli may occur
as commensql in the respiratory tract and may be
carried to intestines via haematogenous route or vice
versa and may cause serious troubles like ™vhite
scours” under conditions men tioned above, Further
investigation is needed to find out whe ther the
pathogenic straing leading saprophyHec life are iden.
tical with the pathogenic strains of the intestines
to‘ ascertain the role of E, coli from the Te gpi ma tory
tract intestines, Dubin e% a2l (1943) di scussed the
role of E, coll in the causation of Prewmonia and
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emsidered the agpiration as most Hkely route,
The other posibility is tmansference from the
gastro intestinal tmet by the blood stream, The
factors which may decrease the nn:mu_ot the
animaél may give way for these organiems to sot up
Pnewmonia,

Diphthereidgs

The Diptheroids organi sns fom a hrgs
group of bacteria which are rather comon on mucous
menbrénes of skin and animals, The isolation of
diphthercids organiams may lead to false diagnosis
in some, The ublquity of such bacteria emphasi 2o s
he need for careful study of the numerous strains
of an organism befow establ shing aetoligic
signi ficance,

In the present study ali the diphtheroids
weTe non pathogenie organisss except for §, egul
as will be mentioned later, No disease 1s recognised
to be caused by the other diph theroids, Their
natuml habitate s wvater, soil and mucous membranes
of the animals, They live like comensols without
producing any effect on the host,
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L. 2gul_vas first isolated fram foals as a
causative organism of pnewmonia, But it has been
recovered from sSo many other animals including pig as
a causative organism of pneumonia, The transmission
of §, 2qul 1s not known cormctly, It gains entrance
presumbly through the vespiratory tmet although
haemotogenous origin of the pulmonary infection
possible, In the present study since L, egui was
isolated fram the normal healthy calves also it is
quite likely that these organisms have an important
bearing in the precipitation of pnewmenia in animals
when the nsintauen of the animal is lowered,

Eseudonomdg:

Easndononas aemgingsa occurs from various
animal and human lesions, Fownd in polluted water

and sewage, Pooudomonas seuriginogss is genemlily con.
sidered as hamless saprophyte or at the most as a
micro organism of slight pathogenic power, It hag
since been leamt that this bacterium i s associated
vith a great variety of suppurative and other affee.
Hons inman and animals, Pseudomonas pneumonia was
recorded in wine (Baker, 1962),
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Eseudomonas aerucinoss itself gives rise
oceasionally to suppurative processes and less often
to generali 24 infection, Among the commonest mani.
festations are middls ear suppuration in children,
destructive lesions of the skin and nectrotic and
ulcerative lesions of the alimentary mucoss,

Zseudomonas semuginoesy is found with Staphy-
lococel, Streptococed and other mierc.organiems, Its

role in ineciting pathological processes is problame.
tieal, Hwmercus instances are in record in which

1i ttle or no question exi sts as to its etiological
role, Cases of endocardi tis and pneumonia biw also

been met with in which Pgeudononas seruginoss seems
to be the sole responsible micro.organi sm,

In the present study Pseudomomads were
isolated from healthy calves, Their occurance in the
mspiratory tract may be considered &as commensals
only and they may cause pneumonia and other infections
when the resistance of the animal is reduced,

Klebsiella Exeunonias

Klebsiolls Preynanise, organism ave believed
to be nomally present in the respirmatory tract of



mén and animals, These group of micro organi ms

may be found associated with various kinds of upper
T8pi re tory diseases in man, There ave instances

that in most instances these bacteria may be secondary
invaders in the nasopharynx in persens having chranic
sinusi s or chronic Ijng infections Such as bronehi.
ectasgls,

Klebsiells has also been associated from
time to time in mippurative lesions of the various
#aris of the body such as liver abscesses and rarely
has been found to invade the blood stream to produce
Septicaemia, The bacteria have been found to be
etiological agents of epidemic respl matory infections
in mice (Sals ot al, 1947).

In the present investigation mo gigni ficance
ean be given to their occurang® in the respl mtory
tract, These organi e may invade the # ssues and nay
t3use serious troubles as mentioned above,

Alealigenes species:

These species of organims found in faeces
and water, But there are instances of their occurance
in the respimtory tmet, They cause alkall production
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and ropiness in milk, These are strietly non
pathogene and in no disease, these organims
have been recognised as causative agents, These
might gain access as contaminants and become

. established in the respl mtory tmact,

Streptococed :

In the present investigatian the thiee
species of Streptocosel were isolated, They wevre
£tr. agalacitae, Str. dvsagalactiae and Str,

200epldimicus., These three species of Streptocosel
are videly distributed and fomnd wherever dairy

cows are kept, The incidence of Streptecoccus
mastitis is high, These three species are in one
way or other concemed in the causation of mastitis,

Six. agalatae, Sir., dysagalactiae are not
Pathogenic for man and animal other than bovine,

nor they have been found to be pathogenie for any
other organ excepPt mammary gland of the cow, Thess
two organi sss even though their nomal habitate is
udder, they might have been taken into the nasl
cavity through aerial contamination and M ving in
the respl mtory tract as commensols, There are no



records to chow their pathogeniel ty in the caum.
tion of mewmamnia ete, The mode of thelr spreading
fron other tissuss to the wdder i g yot to be studied,
It is generally agreed that the commen memner of
spreading in cows 18 by the hands of milker hands,
lo signi fieence can be given in the present

study for these organi sms execept to say that they
might have gained entrence through the asrial
contamination, water, milk ete,.

Sir. moepidinious has been 1solated from
numerous types of tissues and tm‘& variety of
animals, The organissm comsonly produces spomadie
infectims in animals and however some cases of
bovine masti tis have been reported, The horse appears
to be the most susceptible and metritis, cervicitis
and sterility in mares are caused by this orgenimm,
It also causes pneumonia in horses, But pneusonia
due to this organism in cther animals 48 not yet
recognised, The present study however, indi emies the
Possibility that these organisms might under certain
condi tions may cause pneumonia as isolated with
other organi ms,

Zardetella bronchisepticg:

Zordetella bronchiseptic is encomtered
frequently in broncho-pneumonia and other respl ra tory
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infoctione in rodents as wall as ‘swine, dogs,
eats and occasionally mén, This is a secondarny
invader in the case of canine distempey and but
1s capable of setting up serious respiratory
infections in the dog even in ths absenece of
the vims There are no records to show that
it can produce any disease in bovines,
Rasteurells species:

It is long known that the pasteurella
organi sns are common in the upper respimatory
Passages of healthy cattle and invade the U ssues
only when the vesistance of the animal is lowered
and set up infectims ke Pnowmonia and Haemorrhagiec
Septicaemia, (Migsenard , 1934) stated that although
cattle and sheep harbouring Pasteurella organi ms
which are eculturally mdisﬁnzutshabk, cannot
set up infectim, HOwever, the present view is
that pastsurella organims can set wp infection
when host Pamsi tie relation 1s disturbed,

(Bain, 196]) stated that Pasteurella
organi smus may be loeali sed in the nose and throat
and lead to acquired immunity in cattle and buffaloe s,




But 1t appears to be contmdictory with the findings
of (mar 9% 8] , 1962) who stated that 4t 1s mnlikely
the carrier strains are of immunological importance,
This needs, therefore, further investigatios to say
whether the carrier strains are having any relation
to immuni ty or not, i

Easteurella multocida have been 1solated
fram a wide variety of mammals and bi nis, The

present study shows that the carrier incidence is

234, It is Luown wpto 3% of normal cattle carry
Pasteurella (Singh, »48), It is also imown that in
Asian comtries the carrier rate may be upto 5%

(Bain, 1E€1), The proportion of carders detected in
il s vork shows confirmity with the findings of others,
But the earder mte dotected by taking nasal swabs
mey not give the sctual carder pat® in animals The
reason may be that the nasa]l passages in bovines are
very long and it is very difficult to meach the remote

parts,
Lomplusionss

In the present study one hundved md thirty

five apparently healthy calves wers ewmined and one
mjindred and fifty two isolatns wors obtained from
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them, The isolates were typed into &l ffevent
organisms including pathogenie and non.pa thogenie
ones, Opt of nine typed organi ms, five were found
to be pathogenie on bacteriological emminations,
They are (1) Staghylococel (2 Corviebsctarimm gam
(3) Klebsiella pensumonae (4) Streptococdt

(5) and Pasteurells multocids as already fully
described, The present itudiu show that out of
135‘ calves exmined 62 were harbouring one or moye
of the above mentioned pathozenié organi s, So
45,9% of the apparently healthy ealves were found
'harhwzln( p#%hapnic organi ems under natural cone
di tions, 'm conditions under which these organimms
eould set up infection had already been discussed
earlier, It is therefore cmsidered that the present
findings with reforence to earrier state of the above
organi sns in calves are very signi ficant in the
umdonam; of the related diseases,
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The study conpri®d Of exaination of wpper
vespi ratory tract of one hundred and thirty ryve
Tharparkar oalves, for nomsl bacterial flom, me
ealves of the age group of 4 'O € months vere selegted,

The methods employ®d for collsction of
samples and their processiBgé for identification have
been deseribed,

' The number of cultires obtained from ome
hundred thirty five samples Were one hundred fifty
two and the same were fdniified as per the Conven.
donal methods of Bergey'sManml of Determinative
Bacteriology, 1957, The techni que s employed in the
isolation and identi ficatin have been mentimed,

The predominance of bacteria in the wupper
respiratory tract in healthy calves emamined was in



the following order:.

1, Staphylocoect « 41,5 pereant
2, Escherichia sps, . 22,2 ,,
3, Coryrebacte rium - .8 4
4, Pssudomonads - 85 ,,
5, Klsbsiella eps, o Y
6. Alcalgenes sps, - 5,1
7. Streptocoeed A TS
8, Bordetella sps, . %2 9
9, Pasteurella sps, - 2,2 ,,

Histogram showing pereentage incidence
of different organiems in calves was presentad,

Speci fie reforence has been made on the
carrer rate of Pasteurella species in the rese
Piratory tract and the isolates were typed into
Robert's types by sugar fementaticn tests,

The presence of Pathogenic bacterial flom
in the respiratory traet of aPparently healthy
calves and their significance in the causatim of
Prewmonia and other condi tions were i scussed,

evoeo
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