Chapter-I

INTRODUCTION
Pneumonia is the most frequently occurring respiratory affections in domestic animals, since the etiologic agents are bacteria, viruses or viruses complicated with bacteria (Allan, et al.,1991).
 In Bangladesh buffalo mortalities due to pneumonia is a predominant cause. Pneumonia is the main cause of morbidity and mortality in buffalo-calves especially in intensive rearing system (Schmoldt, et al., 1979).
The acute form  of this disease emerges every year. The water buffalo have a high degree of resistance to diseases, but they are more susceptible to pneumonia than cattle. Various causes are involed in pneumonia which may be – Bacteria, Virus, Mycoplasma & Management practices.
Bacteria responsible for pneumonia: Pasteurella multocida, Pasturella haemolytica, Bordetella spp, Actinomyces pyogenes,Diplococcus pneumonia,Streptococcus spp, Escherichia coli.

Viruses responsible for pneumonia: Infectious bovine rhinotracheitis (IBR), bovine viral diarrhea (BVD),Bovine respiratory syncytial virus (BRSV)
Streptococcus pneumoniae (the pneumococcus) is a Gram positive bacterium that causes severe  infection such as pneumonia, septicemia, and meningitis. (Jedrzejas MJ et al., 2001). It has been estimated that the pneumococcus is responsible for 14.5 million cases of disease worldwide. (O'Brien KL et al., 2009).
Pathogenesis of streptococcus pneumoniae: 
Colonization of the nasopharynx is a necessary step along the path to pneumococcal disease (PD) (Bogaert D et al., 2004, Simell B et al., 2012)

Upon entering the nasopharynx, and during its residence there, the pneumococcus shares this anatomical and physiological niche with an array of other bacterial inhabitants .(Shak JR et al., 2013, Dunne EM et al., 2013).
Once carriage is established in the nasopharynx, the pneumococcus can remain asymptomatic or migrate through the Eustachian tubes to cause otitis media, descend down the respiratory tract to cause pneumonia, or invade the bloodstream through the respiratory epithelium to cause bacteremia or meningitis. (Weiser JN et al.,2010)
History of streptococcus pneumonia
In 1880, Sternberg and Pasteur independently described a bacterium recovered from rabbits having been inoculated with saliva (Pasteur from a child succumbing to hydrophobia and Sternberg from his own) though it is likely the organism had been observed in pulmonary secretions by Klebs in 1875 (Austrian R et al.,)
These initial reports described characteristic features of the bacterium in that the organism was most frequently observed in pairs and displayed a translucent capsule .( Austrian R et al.)
Early work referred to the organism by a variety of names including, “Micrococcus”, “Capsulecoccus” and “Diplococcus” though Sternberg objected to these names having observed the organism form chains in culture indicating it was, in fact, a Streptococcus.
The bacterium’s association with pneumonia came quickly thereafter in 1882 with Friedlander observing the organism in lung sections of patients dying of the disease, however, Friedlander placed the etiological role for the pneumonia with Klebsiella pneumoniae which was also observed. (Austrian R et al)
 In 1884, Frankel isolated a bacterium from a fatal case of pneumonia which did not exhibit similar growth characteristics to Friedlander’s purported etiological agent, K. pneumoniae Weichselbaum would two years later resolve the conflicting reports, however earlier histological staining work of Gram (working under Friedlander) had already found that in 19 of 20 fatal pneumonia cases, the infecting bacterium was not decolorized (i.e. it was Gram positive) and that Friedlander’s assertion for K. pneumoniae was based primarily on the single case in which it was (i.e. Gram negative) (Austrian R et al)
The accumulating knowledge of bacterial morphology and pulmonary tropism ultimately resulted in providing the bacterium’s accepted name, Streptococcus pneumonia.

Scientific classification of  Streptococcus pneumoniae
Kingdom: Bacteria
Phylum:    Firmicutes

Class:      Bacilli

Order:  Lactobacillales

Family: Streptococcaceae
Genus:  Streptococcus

Species: Streptococcus pneumoniae
Morphology of  Streptococcus pneumonia

S.pneumoniae is a Gram positive that usually occur in pairs or In short chains. The coccus is nearly 1 pm in diameter. The diplococcus is ovoid or lanceolate shaped, with their distal ends narrowed. They are nonmotile and nonsporing (Duguid and Ross,1 989)

Consequence of Streptococcus pneumoniae infection
Streptococcus pneumoniae is a major cause of bacterial pneumonia in buffalo. Despite the effectiveness of antibiotics and other medicines pneumococcal pneumonia continues to result in respiratory failure, hospitalization, and mortality in many patients, particularly in buffalo calf.
Pathogenicity of streptococcus pneumonia
It is found as a commensal in the upper respiratory tract of animals. There are more than 84 serotypes of streptococci. Most of the infections are caused by less than 10 different serotypes. It is a important cause of pneumonia in guinea pigs & has been implicated in respiratory infections in calves, horse, dogs, goats, monkeys, rabbits & rats.
The purpose of this investigation:
· Identify & isolate causal agent of pneumonia in young buffalo calf. 
· This study attempted to provide baseline information on the causative agents of bacterial pneumonia in buffalo calf.

Chapter-II

REVIEW OF LITERATURE
· Novert, et al reported that Pneumonia is a leading cause of loss to ruminants throughout the world, where several  causative agents and contributory factors appear to be involved.
· Schmoldt,et al  reported that Pneumonia is the main cause of morbidity and mortality in buffalo-calves especially in intensive rearing system.
· Allan, et al., reported that Pneumonia is the most frequently occurring respiratory affections in domestic animals, since the etiologic agents are bacteria, viruses or viruses complicated with bacteria .
· Brandenburg JA , et al concluded that Symptoms of pneumococcal pneumonia commonly include a persistent cough, excess production of sputum, shortness of breath, and fever, with most patients also showing evidence of a pulmonary infiltrate.
· Jedrzejas MJ et al., reported that Streptococcus pneumoniae (the pneumococcus) is a Gram positive bacterium that causes severe  infection such as pneumonia, septicemia, and meningitis. 
· O'Brien KL et al.  estimated that the pneumococcus is responsible for 14.5 million cases of disease worldwide. 
· Bogaert D et al., concluded that Colonization of the nasopharynx is a necessary step along the path to pneumococcal disease (PD) .
· Shak JR et al.,pointed that Upon entering the nasopharynx, and during its residence there, the pneumococcus shares this anatomical and physiological niche with an array of other bacterial inhabitants.
· Weiser JN et al. reported that Once carriage is established in the nasopharynx, the pneumococcus can remain asymptomatic or migrate through the Eustachian tubes to cause otitis media, descend down the respiratory tract to cause pneumonia, or invade the bloodstream through the respiratory epithelium to cause bacteremia or meningitis. 
· Dhanda, M. R  et al., Romer et al., (1982)  reported that, Pneumococcal infections have been documented in animals.
· Mark van der Linden et al., 2009 et al., reported that pneumococci are capable of causing severe disease in a number of different animal species. One of the pet guinea pigs in which the animals suffered from respiratory problems and of which several animals died. Further, the cats, dogs and horses also suffered from severe respiratory problems, and the two dolphins were likely to have died from pneumococcal infections.
· Whatmore et al., concluded that , Pneumococci can colonize the nasopharynx and cause respiratory disease in several animal species, including rodents, racing horses , equine species rhesus monkeys  and chimpanzees.
· Austrian, R. 1974 et al., reported that Plain sheep blood agar would have to be used in addition to the selective medium in the clinical laboratory. We reemphasize the value of magnification for recognizing  pneumococcal colonies on plain sheep blood agar and feel it is a reasonable alternative to selective  media in increasing the yield of S. pneumoniae.

· Van Bambeke F et al., 2007 et al.,reported that  to achieve a better therapeutic outcome, broad-spectrum cephalosporins, such as ceftriaxone and cefotaxime, are usually recommended in such a setting.
· Tunkel AR et al., reported that Whereas a beneficial effect of adjunctive therapy with corticosteroids on mortality who were treated with corticosteroids, had a significantly lower risk than patients, who were not treated with corticosteroids. International guidelines and results from well-designed randomised trials have recommended the use of corticosteroids as adjunctive therapy of pneumococcal infection, when administered before or together with the first dose of antibiotics.

Chapter-III

MATERIALS & METHODS

3.1 Study area

The study was carried out at sandwip district on only 1 buffalo calve of 9 months of age belonging to a landless farm worker affected with pneumonia.
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3.2 Collection ,transportation &  preservation of samples

The buffalo were died 10 minutes after  blood & edematous fluid collection. For this reason both antemortem & postmortem samples were collected.
Samples:      -     Blood, submandibular edematous fluid  (Ante mortem)
- Eye-ball  (Postmortem)
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Pictures-1: Blood, edematous fluid & eye-bal samples

Procedures of collection of samples:

Blood: Blood samples with EDTA were collected from jugular vein (present in the jugular furrow at the neck). The blood was colllected with a sterile & clean syringe and needle. Hairs from the area over the jugular furrow are clipped and the part is cleansed and disinfected with 70% alcohol or methylated spirit. The vein is distended by putting a little pressure at the base of neck at jugular furrow with fingers & needle is inserted in jugular vein.

Fluid: Submandibular edematous fluids were collected through a clean & sterile syringe & needle. After collection, the fluids were transferred to vacutainer.  
Eye-ball: After death of the animal eye-bals are removed & kept in a sterile plastic bags.The eye ball transported to the laboratory for bacteriological investigation.

Then all of these samples are kept in icebox.
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3.3 Diagnosis of Streptococcal Pneumonia

Case history of  buffalo calf : A buffalo calf at sandwip was sick with a history of  respiratory distress, mucopurulent nasal discharge.Clinical examination revealed that the buffalo calf possessed heart rate 55/minute  & 107°F rectal temperature. Examination found prominent swelling of  submandibular region. The animal was in lateral recumbence. Clinical signs were visible suddenly. This types of cases are frequent in sandwip. The doctor assumed that these are the case of  Hamerrhagic septicemia (HS) & the buffalo calf was treated by streptomycin. The calf was died after 4 days. 
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Clinical History, signs & findings : With the onset of bacterial pneumonia, clinical signs increase in severity and are characterized by depression and toxemia. A combination of clinical signs of depression and fever (104–106°F )
Serous to mucopurulent nasal discharge; moist cough; and a rapid, shallow respiratory rate may be noted. Auscultation of the cranioventral lung field reveals increased bronchial sounds, crackles, and wheezes.
An irregular breathing pattern and grunting on expiration. The animal will become unthrifty in appearance if the pneumonia becomes chronic,

Laboratory diagnosis:, Generally, neither serologic testing nor direct bacterial detection are performed, and diagnosis relies on gross necropsy findings and bacterial culture. Because the bacteria involved are normal inhabitants of the upper respiratory tract, the specificity of culture can be increased by collecting ante mortem specimens like blood, edematous fluid & tracheal swab. Lung specimens can be collected for culture at necropsy. Eye-ball can also be collected.

3.4 Preparation of  blood agar

Blood agar is an enriched, bacterial growth medium. 

Composition of Blood agar base:

Formula / Liter

Tryptose .................................................................................. 10 g

Beef Extract .............................................................................. 3 g

Sodium Chloride ....................................................................... 5 g

Agar ........................................................................................ 15 g

Procedure for the preparation of Blood Agar
1.  Suspend 33 g of the medium in one liter of purified water. Heat with frequent agitation and boil for one minute to completely dissolve the medium. Sterilize by autoclaving at 121oC for 15 minutes.

2. Transfer thus prepared Blood Agar base to a 50oC water bath.

3. When the agar base is cooled to 50oC, add 5% sterile blood  aseptically and mix well gently. Avoid formation of air bubbles.

4. Store the plates at 2-8 oC

3.5 Incubation of Blood Agar

After preparation of blood agar, incubation at 37 oC for 24 hrs. It is done whether there is contamination or not. There were no bacterial  growth after incubation.

3.6 Inoculation of samples into Blood agar 

Under aseptic conditions from the entire of the collected samples, a loop full of individual blood , fluid , eyeball samples inoculated separately streaked into 5% blood agar . Besides these, a loop full  of mixed inoculation of blood & fluid samples streaked into 5% blood agar. In case of eye-ball ,a sharp incision was made between sclera & cornea. Then a loop full inoculation into 5% blood agar. Then aerobically incubated at 37°C for 24 hrs. There were totally 4 inoculumn streaked into 4 petridishes. (n=4).
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3.6 bservation of Blood agar after incubation

After 24 hrs the inoculated blood agars were observed for detection of bacterial growth. The 3 blood agar were observed separately. 

Observation of the colonial form: Cultures on blood-agar plates were examined after over- night incubation for colonial forms characteristic of  Streptococcus pneumoniae.

3.7 Grams staining technique

Growing colonies were picked up &  preparation of  Smear using growing distinct colonies  were followed by Grams staining.
Gram staining (or Gram's method) is a method of differentiating bacterial species into two large groups (gram-positive and gram-negative) based on the chemical & physical properties of their cell walls.(5)

Procedures of Grams staining:

· Prepared  a smear with distinct bacterial colony.

· Flooded  the smear with crystal violet & wait 1 minute.

· Gently rinsed off the crystal violet with tap water.

· Flooded  the smear with iodine & wait 1 minute.

· Rinsed  off the iodine with tap water.

· Flooded  the slide with acetone & wait 5-7 seconds.

· Gently rinsed  off the acetone with tap water.

· Flooded  the slide with safranin & wait 30 seconds.

· Gently rinsed off the safranin with tap water.

· Dried  the slide.

· Examination of  the slide were done under microscope.

Principles of grams staining:

Gram-positive bacteria appear purple as stained by crystal violet, which is trapped within their thick cell walls. Gram-negative bacteria appear pink as stained by the safranin counter-stain, as their thin cell walls allow the crystals violet to wash out during decolorisation.

Chapter-IV
RESULTS & DISCUSSION
4.1 Bacteriological findings

After observation of the incubated blood agar , there were growth of distinct bacterial colony. This bacterial colonies were picked up & preparation of smear followed by Grams staining. 
Colony morphology: Colonies cultured on blood agar for 24 hours were large,mucoid, appears like droplets of water. The colonies were distinct. 
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Picture- 8:  Bacterial growth in the Blood agars.

Observation under microscope

After performing grams staining the slides were observed under microscope which  appears gram positive streptococci singly , in short & long chains, in pairs. Streptococcus pneumoniae appears as  grapes or  in cluster form. 
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Picture- 9: Streptococcus pneumoniae under microscope.

There were no other bacteria rather than Streptococcus pneumoniae.It was a single pneumococcal  infection.

DISCUSSION

Between 1986 and 2008 Streptococcus pneumoniae was isolated from 41  animals  treated in medical veterinary laboratories and zoos, and 44 laboratory animals  (multimammate mice; n = 32), mice (n = 6), rats (n = 4), guinea pigs (n = 2)) during routine health monitoring in an animal facility. S. pneumoniae was isolated from nose, lung and respiratory tract, eye, ear and other sites ( Mark van der Linden et al., 2009).I have analyzed in this study, streptococcus pneumoniae  was found  in buffalo calf in the edematous fluid, eye-bal  sample & in the mixed inoculumn of blood, fluid. This results clearly point towards active causation of streptococcus pneumoniae for pneumonia of buffalo calf.

Pneumococci are capable of causing severe disease in a number of different animal species. One of the pet guinea pigs in which the animals suffered from respiratory problems and of which several animals died. Further, the cats, dogs and horses also suffered from severe respiratory problems, and the two dolphins were likely to have died from pneumococcal infections. ( Mark van der Linden et al., 2009).This findings  are  resemblance to my  study.
Pneumococci can colonize the nasopharynx and cause respiratory disease in several animal species, including rodents, racing horses , equine species rhesus monkeys  and chimpanzees . (Whatmore et al., 1999) In my study pneumococci are found in young buffalo calf.
In general, S. pneumoniae is considered to be a human pathogen only. (Chiavolini D et al.,2008). The isolates of streptococcus pneumoniae found in  the study are most likely identical to human pneumococcal isolates. Therefore pneumococci are not strictly human pathogens. Animals that live in close contact to humans, especially children, can be infected by human isolates. ( Mark van der Linden et al., 2009).
In blood cultures the vast majority of  S. pneumoniae strains are isolated with no apparent difficulty, assuming, of course, that the specimen is properly collected. However, it is reasonable to assume that some  strains of S. pneumoniae lack detection because of their fastidious needs for growth. (JO ANN H et al., 1977) .In this case study   S. pneumoniae were easily isolated from blood  agar.
Plain sheep blood agar would have to be used in addition to the selective medium in the clinical laboratory. We reemphasize the value of magnification for recognizing  pneumococcal colonies on plain sheep blood agar and feel it is a reasonable alternative to selective  media in increasing the yield of S. pneumoniae. (Austrian, R. 1974). 5% Cattle blood agar were used in this study to isolate Streptococcus pneumoniae.
In sandwip, there have   a lot of patient having respiratory distress, high fever & like this buffalo calf  other clinical signs also exist . Veterinary doctors treated this types of cases assumed to be HS means Gram-negative bacterial infection. Therefore veterinary doctors follow the line of treatment for Gram-negative infection. This buffalo calf was treated by streptomycin. But this  was wrong according to my findings. So, the line of treatment should change. Higher doses of penicillin were found to saturate the available penicillin-binding proteins  (PBPs), leading to the adequate killing of S. pneumoniae .( Williamson R  et al., 1985).
Careful use and monitoring, β-lactam antibiotics, particularly penicillin, remain useful drugs for the treatment of pneumococcal pneumonia. (Peterson LR et al., 2006).
To achieve a better therapeutic outcome, broad-spectrum cephalosporins, such as ceftriaxone and cefotaxime, are usually recommended in such a setting. (Chiavolini D et al., Aspa J et al., 2008, Van Bambeke F et al., 2007).
Whereas a beneficial effect of adjunctive therapy with corticosteroids on mortality who were treated with corticosteroids, had a significantly lower risk than patients, who were not treated with corticosteroids. International guidelines and results from well-designed randomised trials have recommended the use of corticosteroids as adjunctive therapy of pneumococcal infection, when administered before or together with the first dose of antibiotics.( Tunkel AR et al., van de Beek D et al.,)

Chapter-V

CONCLUSION
The detection of Streptococcus pneumoniae in bacteriological findings  indicated that Streptococcus pneumonia was  causative organism for death of buffalo calf. The organism were found  in fluid & eye-ball sample, not in blood sample. Studies shows that, for diagnosis of Streptococcus pneumoniae clinical sign, clinical examination & findings, culture in blood agar are the diagnostic parameters. Final diagnosis has been done by  analyzing all these parameters.
In sandwip, there have   a lot of patient having respiratory distress, high fever & like this buffalo calf in other calves same clinical signs also exist. Veterinary doctors treated this types of cases assumed to be HS means Gram-negative bacterial infection. Therefore veterinary doctors follow the line of treatment for Gram-negative infection. This type of buffalo calf should treated by penicillin or broad-spectrum cephalosporins. As this disease occurs frequently & mortality is also high  in sandwip, so it requires further study.
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Picture-2: Ice box for preservation of sample.  





Picture-3: Collection of edematous fluid





Picture-5:Edematous submandibular swelling.








Picture-4: Mucopurulent nasal discharge.  





Picture-7 : Incubation of Blood agar.








Picture-6: Streaking of samples into blood agar       
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