A STUDY ON ISOLATION PURIFICATION IDENTIFICATION AND CHARACTERIZATION OF SALLMONELLA ORGANISMS FROM POULTRY.
ABSTRACT

The study was conducted for Isolation , purification, Identification & Characterization of Salmonella organisms from poultry species .For this purpose about 50 liver samples were collected from different Broiler & Layer birds suspected to be infected with Salmonella organism based on postmortem lesion. At first Gram staining was performed then the samples were streaked in to MacConkey agar for growth of Salmonella organism. Suspected colonies were collected to produce pure culture. Then the suspected colonies were streaked into S-S agar to grow . The suspected colonies (white color or translucent color with central blackening) were collected and maintained in broth by adding 50% glycerol. The organisms then streaked into TSI agar slant ,then for Biochemical characterization. Finally the organisms were serologically tested to identify serotype with (O’ antisera. About 35. samples were found to be Salmonella negative & about 15 samples were found to be Salmonella positive of which 8 Salmonella pullorum &4 Salmonella gallinarum & 3 other than pullorum & gallinarum. 

Chapter-I
INTRODUCTION

The emerging dominance of poultry in food Animal production worldwide has borne witness to the emergency of the diagnosis of avian diseases from a comparative medical perspective to becoming a necessity for the well being of poultry health, the global agricultural economy, and consumer safety. Immediate challenge is to find a definitive primary diagnosis for the presenting problem of morbidity and mortality (Hoerr,1996). Avian Salmonella infections are important as both a cause of clinical disease in poultry and as a source of food borne transmission of discuss to humans. (Waltman et al.) 
Since its peak in the mid 1990s human Salmonellosis has continued to be a major public health concern in the UK and elsewhere in Europe. The number of cases of human Salmonellosis appears to be decreasing in 2004 (Snow et al 2007). The link between S. enteritidis in human beings and the consumption of contaminated poultry products specially under cocked and raw eggs has been well documented (Coyle and others 1988, Hogue and other 1997, Palmer and other 2000, Centers for discuss control and prevention [CDC] 2004, DC BUCK and other 2004). 
Poultry are essential to the national economy of Bangladesh, it fulfil the demand of Protein source of human being. Infection with bacteria of the genus Salmonella are responsible for variety of a cute and chronic diseases in poultry (Gast, 1997). It often colonize in the intestinal tract without any overt signs of diseases, and once infection has occurred many of the birds excrete Salmonella and contaminate the environment (Poppe, 1996) the incidence of Salmonellosis in Bangladesh was found to be 9.28%  (Bhattacharjee et al., 1996). The epidemiology of Salamonellosis in poultry, Particularly with regard to transmission from one generation to the next generation is known to be closely associated with infected eggs (wigley et al., 2001). Fortunately, much known about isolation and identification of infectious and noninfectious disease agents and the nature of their interactions (Hoerr). Although more than 2300 serotypes of Salmonella have been identified, only about 10% of these have been isolated from poultry (Gast, 1997). The present study was undertaken with the objectives of isolation, identification & characterization of Salmonella organism from poultry. 

Chapter-II
REVIEW OF LITERATURE
Historical perspective of diagnosis:-
Not so long ago, disease was classified mostly by clinical signs and post-mortem pathology. Agents visible to the naked eye, such as helminth parasites, were relatively easy to study for details of life cycle and distribution within the host tissue. Light and electron microscopy greatly increased the understanding of disease causation and pathogenesis as did the development of materials and methods for the cultivation, isolation and characterization of infections pathogens & immunogenic reaction of the host of infectious agent. Today’s diagnostic technology incorporates a variety of sensitive specific methods that may or may not  require actual cultivation of an organism for a diagnosis. Colorimeter and bio chemical assays based on enzyme linked immunological detection methods (antigen-capture enzyme-linked immunosorbent assay (ELISA) are used for detection of virus and Bacteria specific proteins the polymerasee chain reaction and nucleotide probes permits the identification of fragments of genetic code specific to a species or biotype of organism. (Hoerr) 

History of Salmonellosis:- Infection with the Bacteria of the genus Salmonella are responsible for a variety of acute and chronic disease in poultry (Gast, 1997). The genus Salmonella (of the family enterobacteriaceae), named for the eminent united states department of Agriculture (USDA) veterinarian and Bacteriologist Daniele. Salmon consists of more than 2300 serologically distinguishable variants. These serotypes are usually named for the place of initial isolation (Gast, 1997). The morbidity and mortality varies considerably and death are usually less than 20% of the affected group, but in exceptional case can approach 100% (Wary & Davies, 2002). The morbidity and mortality are influenced by, age, strain, susceptibility, nutrition, flock management and characteristics of exposure. The greatest losses usually occur during the 2nd wk after hatching, with a rapid decline between the 3rd and 4th wk of age in PD. morbidity is often much higher than mortality. (Shivaprasad, 1997) Pullorum disease and Fowl typhoid caused by host adapted Salmonella Pullorum and Salmonella gallinarum. Arizona disease and paratyphoid cased by non host specific Salmonella organisms. (Bickford & Whiteman, 1989) Salmonella Pullorum was first isolated from chicks suffering from severe diarrhoea and was described by Rettger in 1899 and more completely described by stone burn in 1909 (Marchant and Packer, 1983). Fowl typhoid was recognized in 1888 (Backford and whiteman, 1989). Bacillary white diarrhea was a term used to designate PD before 1929, but the term Pullorum disease has since gained universal acceptance (Shivaprasad, 1997). 

Poultry mortality in Bangladesh due to Salmonella:- In Bangladesh Poultry production system is divided into two types, the traditional and commercial production system (Hoque, 1991). The commercial poultry production system is practiced mainly in urban areas (Huque et al., 1992) infection with bacteria of the genus Salmonella are responsible for a variety of acute and chronic disease of poultry in Bangladesh (BhattaCharjee et al., 1996 and Kamal et al., 1988). Salmonellosis which is an acute or chronic disease that most often affects mature birds is a serious problem due to mortality, reduced egg production and hatchability (Khan et al., 1998 & Begum et al., 1993). 

Casual agent:- Salmonella are Gram-negative non sporing rods that do not have capsule. Salmonella are usually motile and have long flagellae, although occasional non motile variants may occur. Like wise S. Pullorum and S.gallinarum are always non-motile when grown under normal laboratory condition. (Wray and Davies, 2002). S. Pullorum (1.0-2.5am(0.3 to 1.5 am) Facultatively anaerobic. The Bacilli mostly occurs singly but occasionally two or more can be found united. (Shivapresad, 1997). It grows on beef agar or broth vary rapidly. MacConkey can be used for growth, the organism is non lactose fermenter. The organism is resistant to heat and many chemicals. In suitable environment the organism can survive for couple of years. The organism contains thermo stable toxin. The Salmonella gallinarum is short bacillus 1.0 to 2.0 micrometer long and up to 1.5 micrometer broad that does not possess flagellae (jordan and Pattison, 1996). S. Pullorum occasionally fails to grow on certain selective media. Such as brilliant green or Salmonella Shigella agar but grows Satisfactorily on bismuth sulfite and MacConkey agar S.Pullorum appears to grow slower than S.gallinarum (Shivaprasad, 1997). 

Epidemiology : Salmonellosis is a serious systemic disease of domestic poultry which may cause large scale economic loses through mortality morbidity and reduction of egg production (Junior et al., 2000). The disease is world wide in distribution (Chakrabati, 1993). The disease occurs sporadically & enzootically in most countries of the world including Bangladesh. It cause severe economic loss of the poultry with morbidity and mortality varying in chicken from 10-50 or more (Pomerog, 1984). Salmonellosis is distributed in many countries of the world, and has economic significance (Barrow et al. 1992). They are mainly distributed in LatinAmerica, the Indoneasia, the Indian subcontinent, Africa and perhaps other parts of the world (Shivaprasad, 1997, Bouzoubua et al., 1992). Salmonellosis has also been reported in many countries of South-East Asia including Bangladesh (Bhattacharjee et al., 1996 and Begum et al., 1993), India (Ghosh, 1988; Kumar and Kaushik, 1988), Pakistan (Javed and Hameed, 1989; Muneer et al., 1988) and Nepal (Jha et al., 1994); Salmonellosis is common in both Backyard chickens and in commercial poultry (Fricker, 1987). 

Transmission:- The most important method by which pullorum disease spread is from an infected parent bird via the ovary to the newly hatched chick. A proportion of infected birds become adult carrier of S.pullorum persisting in the ovaries being exerted in the ova. The infected hens are not likely to be prolific egg layers and only small percentage of the eggs laid likely to be infected. The fertility and Hatchability of infected eggs is also likely to be below average. However viable chick do hatch from such infected eggs become a source of infection. Thus Pullorum disease is passed from hen to chick by vertical transmission then there is rapid lateral spread from chick to chick in Hatcheries and Rearing units (Wray and Davies, 2002). S. gallinarum is passed out by infected birds in their dropping and lateral spread is by ingestion of such materials in contaminated water or food. Recovered birds remain cariers for long periods, lateral transmission also by attendants, visitors et. (Wray and Davies, 2002). 

Pathogenesis & Epizootiology & Age resistance:- Lighter breeds are more resistant to heavy breeds. Mortality from PD is usually confined to the first 2-3 wk of age (Shivaprasad, 1997). Following invasion through the intestinal mucosa, cecal tonsil. and Peyer’s patches, the organism are taken up by Macrophages through blood stream and/or lymphatic channel. The spread to organs and reach to  Reticulo endothelial tissues such as liver spleen which are the main site of multiplication (Barrow et al., 1994). Paratyphoid organism exert their pathological effect by & general toxin, heat labile enterotoxin, heat stable cytotoxin and endotoxin. (Gast, 1997)

Chapter-III
MATERIALS AND METHODS
Sampling plan:- The study was designed for isolation, purification, characterization and identification of Salmonella organism in poultry in Chittagong region. The sample was collected from diseased poultry that are brought into CVASU campus for diagnosis and treatment. The study was conducted from June to December 2008. The sample was taken for the study of Salmonella by observing clinical signs i,e anorexia, diarrhea, dehydration, weakness and high mortality in young chicks. In mature fowls anorexia, increase mortality, reduced fertility and hatchability, greenish yellow, diarrhea, ruffled feather, drop in egg production, pale comb & wattles and postmortem lesion eg Enlargement of liver and spleen with necrotic foci, white granules in heart, Salphingitis, enteritis, liver turn into bronze color after expose to air. 

Methods of Sample Collection:- Organism mostly harbour in liver spleen, heart, yolk sac lower intestine and genital tract (Ovary & Uterus) of laying bird. So these samples are collected in separate pettridishes during necropsy or postmortem procedure- the sequence to be followed during necropsy-

1.
Review the clinical history and consider all likely diagnosis. 

2.
Examine the external and observe the clinical signs if the bird is alive. Pay particular attention to abnormalities of the hocks, tendon sheaths, eyes and mouth. Check carefully for external parasites. 

3.
If alive, the fowl may be killed by either of three methods.


i) Disarticulation of head at the atlanto-occipital joint. 


ii) Administration of Co2 gas in an appropriate closed container. 


iii) Inject 10-15 cc of air directly into the heart, use a glass or plastic syringe. Insert 1/2 inches, 18 gauge needle through the thoracic inlet. 

4.
Feather was  moisten with detergent water. In ornithosis or psittacosis suspected birds were soaked with 5% Lysol solution and laminar airflow was utilized for necropsy.

5.
With an enterotome or scissors one lateral commissure of the mouth was cut and oral cavity was examined.

6.
The cut commissure was proceeded to make longitudinal incision through the skin of the neck to the thoracic inlet. The skin was reflected and paired vagus never was examined.

7.
A Longitudinal incision in the esophagus and crop was made. And content and odor was noted.

8.
A Longitudinal incision in larynx and trachea was made to examine.

9.  
With tin snips or heavy scissors remove the upper beak by a transverse cut near the eyes. This will allow inspection of nasal cavity and will expose the open anterior end to the infraorbital sinuses.

10.
One blade of sterile scissors was inserted into the infraorbital sinuses. Make a longitudinal lateral incision through the wall of each sinus and examine them.

11.
Incise the loose skin between the medial surface of each thigh and abdomen. Reflect the legs laterally and disarticulate the hip joint. Incise the skin on the medial aspect of each leg and reflect it to expose the muscle and stiffle joint.

12.
Connect the lateral skin incisions with a transverse skin incision across the middle of the abdomen. Reflect the skin of the breast anteriorly and of the abdomen posteriroly.

13.
Make a longitudinal incision through the pectoral muscle on each side of the keel and over the costochondral junctions. The anterior end of each incision should intersect the thoracic inlet at the dorsoventral mid point. With heavy scissors coracoids Clavicle bones.

14.
With sterile scissors makes a transverse incision through the posterior part of the abdominal muscle. On each side continue the incision anteriorly through the  costocondral junction. Remove the ventral abdominal wall and breast as one pieces. Observing the airsacs as they are torn during removal.

15.
Without touching them examine the viscera and airsacs in situ.

16.
Using sterile instrument organs or swabs were culturing. The spleen can be exposed aseptically by freeing the left margin of the Gizzard and reflecting that organ to the bird’s right side. An unnecessary manipulations and delays prior to culture increase the probability of contamination. Take intestine culture last.

17.
Pancreas was examined. The esophagus at the anterior border of the proventriculus. Reflect the entire gastro intestinal tract posteriorly by witting the mesenteric attachments and then was removed it after transecting the rectum. 

18.
Remove and examine the liver and spleen. 

19.
Examine the Genitalia. In the female remove the ovary and oviduct and open the oviduct longitudinally. 

20.
Examine the ureters and kidney. in stitu. If indicates we can remove them for close observation.

21.
Remove and examine the heart. examine the wings by reflecting them medially from their attachment to the rib cage.

22.
With an enterotome make a longitudinal incision through the proventriculus, ventricles, small intestine, ceca, colon and cloaca and  examine for lesion and parasites.

23.
Both brachial Plexus and sciatic nerves should be examined. The brachial plexus in most easily observed anterior to the first ribs. The extra pelvic sciatic nerve is exposed by careful separation of the adductor muscles. The intrapelvic portion is exposed by removal of the overlying portion of the kidney by blunt dissection. 

24.
With an osteotome split one femur longitudinally and examine the bone marrow. 

25.
To examine the brain disarticulate the head and skinit. Remove the calvarium with strong scissors using the same technique as for mammals. 

The samples were collected after the postmortem examination performed in the chickens which were found dead from the selected farm. Liver spleen, heart yolksac were considered as clinical tissue samples. The surface of the liver, Unabsorbed yolksac are seared and it's interior was sampled on sterile cotton swabs that were then streaked on MacConkey agar for culture. This examination was operated following standard procedure as described by Doughlas et al, (1998) and Shivaprasad et al, 1990). Samples of the liver and retained egg yolk of the autopsied chicken were primarily cultured on plate of MacConkey agar and were incubated at 370c for 24 hours. On MacConkey agar, media gives colorless, smooth, shiny and round colonies. 

Shipping and Storing Sample : - After collection of samples aseptically for culture, tissues were placed individually in plastic bag and with plenty of ice was quickly shifted to the laboratory and preserved in refrigerator. Culturing immediately after collection of specimen not more than 24 hours is best (Waltman et al., 1998).
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General Salmonella isolation and Identification :-

Identification by,

1.
Gram Staining procedure :- Staining is the process of coloring micro-organism artificially by using dyes to facilitate their study under microscope, Because micro-organism are semitransparent so they are make opaque. The agents used in staining of micro-organism. 


i) Color Compound : Color compound possessing a benzene ring linked with a chromophor, and auxochrome group where chromophore group is color giving radical and auxochrone group helps the compound to dissociate electronically. 
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ii) Mordant :- These are chemical agent which helps the stain to fix and penetrate deeply the dyes in the bacterial cell. eg: Phenol, I2Soln, Aniline oil, KI, metallic salt etc. 


iii) Decolorizing agent : - Use to decolorized the stained smears of bacteria. eg: Acetone, Diluted alcohol etc. 


iv) Counter Staining:- To stain decolorized bacterial film with another dye that have contrast coloring effects compare to first one. 

Gram staining is done under two step:-


a) Preparation of film. 


b) Staining of prepared film. 


A) Preparation of film : 
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i) Cleaning of glass slide to remove grease by using simple detergent, dilute alcohol or dilute acid. 


ii) Small drop of distilled water is taken in the slide and small amount of colony is mixed with it by a sterile Pasteur pipette and spread it to make film. 


iii) Drying of film in the air. 


iv) fixing the film by physical heat or chemically y methyl alcohol or mercuric chloride etc. 

B) Staining of prepared film :- 


i) Stain the film for two minutes with gentian violet or crystal violet. (2 minute) 


crystal violet preparation :- 1 ml saturated alcoholic solution of crystal violet is mix with 10 ml of- 1% ammonium oxalate. 


ii) Wash with tape water


iii) Apply Gram iodine for one minute (1 minute) 




Preparation : 1 gm iodine + 2 gm KI + Distilled 
 

water 300 ml


iv) Pour of Gram iodine preparation and wash with water. 



v) Apply acetone alcohol (95%) ----- 5-7 second 




(Acetone 30 part + Alcohol 70 part)


vi) Wash with water


vii) Apply counter stain for 1 minute. 




2% aquous solution of saffranin of fuchcin. 


viii) Wash with water, dry with blotting paper & examine under microscope. 

Identification of Salmonella By colony character in agar media :-

MacConkey Agar :- Collonies of S.gallinarum appear smoothly moist, circular & entire and S.pullorum produce small, smooth & translucent colonies. S.Pullorum appears to grow slower than S.gallinarum. The Colonies are colorless. S.gallinarum Colonies are larger and have characteristic odor. S-S-agar: Produce white color colony. 

Brilliant green agar :- Produce translucent pale pink colonies, often surrounded by pink zone. 

Identification by using “O” Antisera :- Suspected colonies are tested by “O” Antisera positive isolates agglutinate. Agglutinating isolates are then subjected to further Biochemical & serological characterization. 

Purification of Bacteria :-
Surface of the sample is seared with a hot spatulla then incise with a sterile scalpel. From this incision material is transferred to media with an inoculating Loop or Pasteur pipette. 



incubate



at 370c for 24 hrs. 

Separate colonies are inoculate in separate medium and maintain in broth by adding 50% glycerol or by streaking in separate new agar plate few days interval i/e sub culturing. 

Characterization of Bacteria:-

In (TSI) Agar Slant : - Most Salmonella produce an alkaline (red) slant and acid (Yellow) butt, with gas bubbles in the agar and a Blackening due to H2S production that often obscures the acid reaction in the butt of the tube. S.gallinarum does not form gas in TSI whearas S.pullorum way produce weak gas. Both of these Salmonella many or may not show H2S production. 

Bio-Chemical Characterization :- Few Bio-chemical characters are different between Salmonella pullorum & Salmonella gallinarum. Both organism ferment arabinose, dextrose, galactose, mannitol, mannose, rhamnose & ferment dulcitol. Whearas Salmonella Pullorum does not. Salmonella Pullorum decarboxylate ornithrin whearas S.gallinarum does not. 

Chapter-IV
RESULT & DISCUSSION
About 50 sample was tasted of which 15 sample was found to be Salmonella positive and remaining 35 sample was found to be Salmonella negative and prevalence of salmonellosis was found to be 30% in suspected case. From 15 positive sample53.33% was salmonella pullorum and 26.66% salmonella gallinarum and remaining 20% other than salmonella pullorum and salmonella gallinarum 
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According to kamaruddin et al.,2007 the prevalence of salmonella pullorum is more than 40% in Bangladesh . so the findings of this study 

Is slightly higher than the findings of kamaruddin et al.,2007

Chapter-V
CONCLUSION
Salmonella organisms are very resistant to normal temperature in environment in litter even to some disinfectants and antibiotics. Moreover, the organisms transmit both vertically and horizontally. It has a public health importance. In layer farm it reduce egg production and also responsible for  mortality of birds. In breeder farm salmonellosis cause lower hatchability and chick mortality. Moreover, some infected birds acts as a carrier of the organism. So it has got a special significant in breeder farm to isolate the organism to make the flock free of salmonella organism. In general , salmonellosis has not been a disease of major economic importance or significant cause of mortality in the national poultry flock, with the exception of pullorum disease and fowl typhoid. 

Chapter-VI

LIMITATION
All the birds coming to hospital were not collected as sample and only Salmonella suspected sample were collected which might interprets Falsely about  the incidence of salmonellosis in poultry. Some farmer Treat with antibiotics which might induce the false result. The quality of the reagent was doubtful due to long time storage. 
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REFERENCE
Barrow, P.A. 1993 Salmonella control- past, present and future. Avain pathology. 22 : 651 - 669.

Barrow, P.A.; Huggins, M.B. and Lovell, M.A. 1994. Host specificity of Salmonella infection in chickens and mice in expressed in vivo primarily at he level of the reticuloendothelial system. Infection & immunity. 62 : 4612 - 4610.

Begum, F., Khan, M.s.r.; Choudhury, K.A.; Rahman, M.M. and Amin, M.M. Bangladesh Journal of Microbiology. 10 : 51 - 56.

Bhattacharjee, P.|S.; Kundu, R.L.; Mozumder, J.U.; Hossain, E.and Miah, A.H. 1996. A retrospective analysis of Chicken diseases diagnosed at the central Disease investigation laboratory, Dhaka, Bangladesh. Bangladesh vct. jr. 30 : 105 - 113. 

Bouzoubaa, K.; Lemaingues, K. and Bell, J.G. 1992. Village chickens as a reser vior of Salmonella Pullorum and Salmonella gallinarum in Morocco. Preventive veterinary medicine. 12 : 95 - 100.

Christensen, J.P. 1996. Phenotypic & genotypic characterization of Salmonella enterica Serovar Gallinarum biovars gallinarum and pullorum in relation to typing and virulence. Ph.D.thesis, Department of veterinary Microbiology. The Royal vaterinary and agricultural University. 

Christensen, J.P.; Skov, M.N.; Hinz, K.H. and Bisgaard, M. 1994. Salmonella enterica biovar gallinarum in layers : epidemiological investigations of a recent outbreak in Denmark. Avain pathology. 23 : 489 - 501.

Christensen, J.P.; Olsen, J.E.; Hansen, H.C and Bisgaard, M. 1994. Characterization of Salmonella enterica Serovar gallinarum biovars gallinarum and Pullorum by plasmid profiling and bio-chemical analysis Avain pathology. 21 : 461 - 470.

Doughlas, W.W.; Gast, R.K. and Mallinson, E.T. 1998. In: A Laboratory Manual for the isolation and identification of Avain pathoyen. 4th Ed; Published by the American Association of Avaian pathologist Pp : 1 - 13. 

Dauglas, W.W. and Alice, M.H. 1993. isolation of Salmonella from chickens reacting in Pullorim typhoid agglotinatia test. Avaian Diseases. 37 : 8805 - 810.

Fricker, C.R. 1987. isolation of Salmonella and Compylobacter. Journal of Applied Bacteriology. 63 : 99 - 116.

Gast, R.K. 1997. Paratyphoid infections. In: Calnek, B.W., Barnes, H.Z., Beard, C.W., Mc Doughald, L.R., and Saif, Y.M., (eds). Disease of poultry, 10th Ed. Iowa State university press. Ames, IA., Pp : 97 - 121.

Haque, M.E.; Hamid, M.A.; Howleder, M.A.R. and Haque, Q.M.E. 1991. Performance of native chicks and hens reared togather or separatey under roral condition in Bangladesh. Bangal.vet.8:11-13.

Hossain, M.M.; Chowdhury, E.H.; Das, D.M.; Bari, A.S.M.; Hossain, M.I.; Baki; M.A. and Rahman, M.H. 2000, Pathological diagnosis of lympho prollferative disease in chickens in Bangladeh. Bangl.vet.J. 34 : 13-16.

Pomery, B.S. and Nagaraja, K.U. 1991. Fowl typhoid. In: Calnek, B.W., Brames, H.J., Beard, C.W.; Reid, W.M., and Yoder, H.W. Jr. (eds), Discuse of Poultry. 9th ED. Pp 87-99 (London, Wolfe publishing Ltd.) 

Poppe, C. 1996. Salmonellosis in poultry and people. Influencing factor of it’s presence are often similar. World poultry. Special Salmonellosis. Nov. PP. 13-14.

Rahman, M.M. and Amin, M.M. 1995. Studies on immune response of chickens to fowl typhoid vaccines. Bangladesh Journal of microbiology. 10 : 51-56.

Shiva prashad, H.L 1997. Pullorum disease and fowl typhoid. In: Calnek, B.W.; Barnes, H.J., Beard, C.W., Mc Doughald, L.R., and Saif, Y.M., (eds). Disease of poultry, 10th ED.Iowa state University press Ames, IA. Pp-82-86.

Soeyenbos, G.H. 1991. Pollorum disease. In : Calnek, B.W., Barnes, H.J., Beard. C.W. Reid, W.M. and Yoder, H.W. Jr (eds). Disease of poultry. 9th ED. Pp 87-99. (London, Wolfe publishing Ltd.) 

Wray, C.; Davies, R.H and Corkish, J.D. 1996. Enterobaceriaceae. In: Jordan, F.T.W., and pattison. M., (Ed). Poultry Disease, 4th eds. Pp : 9-13. (London, Saunders Company Ltd.) 
A STUDY ON ISOLATION PURIFICATION IDENTIFICATION AND CHARACTERIZATION OF SALLMONELLA ORGANISMS FROM POULTRY.

 

A Clinical Report Submitted by:

Examination Roll No: 2003/01

Reg. no: 99

Internship ID: A-1

Session: 2002-2003

This Clinical Report is submitted for Partial fulfillment of the Degree of Doctor of Veterinary Medicine (DVM).

Chittagong Veterinary And Animal Sciences University.

Pahartali, Chittagong-4202

A STUDY ON ISOLATION PURIFICATION IDENTIFICATION AND CHARACTERIZATION OF SALLMONELLA ORGANISMS FROM POULTRY.

  

A Clinical Report 

Submitted as per approved style and contents


Acknowledgement

All praise are due to Almighty Allah who enabled the author to complete this work successfully. The author express his sincere gratitude, heartful respect and immense indebtness to his supervisor Pr. Dr. A. K. M. Saifuddin, Director of Teaching Veterinary hospital, Chittagong Veterinary and Animal Sciences University for his guidance, Valuable Suggestions, inspiration and who was involved with this study through its inception.

The author feels a great peace is to express his deep sense of gratitude and indebtness to the Vc. Prof. Dr.Nitish Chandra Debnath and Pr. Dr. M. A. Matin prodhan, Dean, Faculty of Veterinary Medicine, Chittagong Veterinary and Animal Sciences University.

The author would like to thanks to all of his friends and well wishers for their help, encouragements and inspiration during my study period and preparing a report.

The author

June, 2009.

i
INDEX
	SL. No
	Chapter
	Contents
	Page No.

	01
	
	Acknowledgement
	i

	02
	
	Abstract.
	01

	03
	I
	Introduction
	2 

	04
	II
	Review of Literature
	4

	05
	III
	Materials and Methods
	8

	06
	IV
	Results and Discussion
	17

	07
	V
	Conclusion
	19

	08
	VI
	Limitations
	20

	09
	VII
	References
	21





…………………


Signature of Author


Name: Shah Alam


Roll No: 2003/01


Reg. No: 99


Intern ID: A-1


Session:2002-2003





…………………..


Signature of Supervisor


Prof. Dr.A.K.M. Saifuddin.


Director of Teaching Veterinary Hospital.      


Chittagong Veterinary and Animal Sciences University.


June, 2009.











� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





�





�








1
25

_1306662433.xls
Chart3

		Salmonella Pullorum		Salmonella Pullorum		Salmonella Pullorum

		Salmonella gallinarum		Salmonella gallinarum		Salmonella gallinarum

		other than Pullorum & S.gallinarum.		other than Pullorum & S.gallinarum.		other than Pullorum & S.gallinarum.



0

0

8

0

4

3



Sheet1

		Salmonella Pullorum		Salmonella gallinarum		other than Pullorum & S.gallinarum.

		Pullorum

		a		b

		8		4		3





Sheet1

		0		0		0

		0		0		0

		0		0		0





Sheet2

		





Sheet3

		






_1102924486.xls
Chart1

		number
(+) ve sample
Salmonella

		Number
(-) ve sample 
Salmonella



15

35



Sheet1

		Salmonella		Salmonella

		(+) ve sample		(-) ve sample

		number		Number

		15		35





Sheet1

		0

		0





Sheet2

		





Sheet3

		






