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The genus



Spherophorus



• In this genus are included pleomorphic, rods which are non motile anaerobic nonspore forming and. • Many species of this genus occur as commensals in the intestinal tract. • The species of veterinary importance are – Spherophorus necrophorus: associated with necrotic lesions and – Spherophorus nodosus the cause of foot rot in sheep.



• Spherophorus necrophorus/fusobacterium necrophorum (syn: bacillus necrophorus, bacillus filiformis, fusiformis necrophorus) is associated with disease conditions like • Calf diptheria • Focal necrosis of liver • Foot rot/ foul in the foot • Scald (a less severe form of foot rot) • It is the normal flora of intestine and helps in degrading undigested food materials in domestic animals.



Morphology and staining: • Spherophorus necrophorus is a slender pleomorphic organism varying from coccoid cells(0.5-1.5µ) to filaments(100µ length). • In old cultures, filamentous form is less. • It is non-motile, non spore forming and does not show any branching. • The organism is gram negative. • When stained with carbol fuchsin, the organism appears beaded.



Cultural charcterstics: • This organism is strict anaerobe and grows at a temperature between 30-40 oC and at pH 6.0 to 8.4. • media- on blood agar or serum agar they form small colonies of about 1mm after 48-72 hrs of incubation. • The colonies are convex and glistening. • If incubated for longer period (7-10 days) colonies become larger having filamentous edges resembling to the colony of the lung.



• In broth medium, the organism produces a uniform turbidity with dry white sediment. • Cultures growing in fluid media have unpleasant smell of bad cheese. • hemolysis is reported sometimes in blood of sheep, horse, ox or human.(i.e. when the organisms are grown in blood agar, the RBC lysed are becomes transparent) • The lag phase of 1-2 days has been reported.



Biochemical properties: • Sph. necrophorus produces acid and gas from glucose, maltose and glycerol. • They donot ferment lactose and sucrose. • The organism is slightly proteolytic. Tests: • It produces indole(+ve indole test) • It produce hydrogen sulphide(i.e. H2S test +ve) • Gelatin liquifaction test -ve



Resistance to physical and chemical agents: • It is killed in 15 minutes by a temperature of 55 oC(60 oC). • it is not resistant to chemical disinfectants. • It is very sensitive to O2, and is killed in 2-10 days when exposed to atmosphere. • It can't be stored in incubators, but in mixed cultures, they can survive upto 10 months. • They also have been found to survive in swampy pastures.



Antigens and toxins: • the organisms are antigenically heterogenous. • Both endo and exo-toxins have been detected. • When inoculated intradermally, exotoxin produces oedema in rabbits. • Endotoxins and killed suspensions of the organism produce sub-cutaneous necrosis in the rabbit and guinea pig. • Erythema is produced by exotoxin. (if vaccine is to be produced, should be towards the strains that is prevalent)



Public health aspects: • In human beings they cause cutaneous infections. • Veterinarian, butchers, hide collectors are at high risk. • They have been found to be associated with appendicitis, cystitis, infection of female urogenital tract.(vet surgeons handling infected caracass or performing both extraction or tonsilotomy etc.)



Spherophorus nodusus • These are the normal habitants of foot of sheep and goat. • They almost survive long periods in pasture or floor. • They cause foot rot in sheep and cattle. • It is widely distributed in areas where sheep husbandry is extensive.



Morphology and staining: • the organisms are rod-shaped measuring 2-10µm in length, and 0.5-1µm in breadth. • The organisms are straight or slightly curved. • When in tissue, the filaments give slightly dump-bell appearance. • It is non-motile, non-sporing and non capsule forming. • It is gram negative.



Cultural characteristics: • the organism is strict anaerobe and requires 10% CO2 in atmosphere of hydrogen. • The organism is difficult to cultivate in laboratory. • 37 oC is favorable temperature. • The organism is difficult to cultivate in fluid media. • Meat broth containing hoof powder and horse serum supports the growth. • On lemco agar containing hoof, powder, when inoculated and incubated for 3-4 days, the colonies develop which are converse with translucent centre and flattened entire edges which later become fimbriate.



Biochemical properties: • the organism does not ferment carbohydrates. • A keratolytic enzyme is produce by the organism.



Resistance to physical and chemical agents: • the organism is killed at 50 oC when exposed for 10 minutes. • It is highly susceptible to atmospheric O2, so is killed in 3 days when exposed to the environment.



Antigens and toxins: • there are antigenic differences in the strains isolated from cases of foot rot and non-progressive foot rot or scald in sheep. • There are some common antigens in the strains isolated from sheep and cattle.



The genus Staphylococci • Staphylococci are spherical, ovoid gram positive cocci arranged in grape-like clustures. • some are members of the normal flora of the skin and mucous membrane of man and animals and others are the commonest cause of suppuralation. • Many species are associated with animal disease. Broadly there are 2 spps. of staph.



• Different strains of staph pyogenes have specific names. • Staph. aureus or Staph. pyogenes (produce yellow color) • Staph. albus (produce white pus) • Staph. citreous (lemon/greenish color).



Disease : • Staph. pyogene is associated in pyogenic infections. • They can cause, generally, infections of skin (dermatitis). • They can be associated with any systemic infection. • Staph. is a major cause of Mastitis.



Occurance: • Skin, saliva, intestine, faeces, soil, water, air. • Staph. pyogenes are mainly associated with mastitis in bovine, tick-pyemia in lambs, yolk sac infection in chicks, arthritis in poultry.



Species: • In the past, staphylococci were differentiated into three types based on pigment production – Staph. aureus – Staph. albus and – Staph. citreus.



• Since pigment production is not constant and an uncertain chararacter, this classification is now obsolete.



• Pathogenic strains exhibit some characteristics which include production of coagulage, phosphatase, deoxyribonuclease, possession of protein A antigen and ability to ferment mannitol. • Production of coagulage and to certain extent formation of mannitol with acid production, are related to virulence of the strains.



• Based on coagulase production, staphylococci are classified into two groups-coagulase +ve and -ve. • Since most of the coagulase +ve strains produce golden yellow colonies, though some may be white or cream colored, they are known as Staph. aureus (also known as Staph. pyogenes). • They produce toxins. • The coagulase-ve strains are usually nonpathogenic and are called Staph. epidermidis (often known as Staph. albus). • They are non-toxigenic • Most coagulase negative strains form white colonies.



• I. There are four species of importance as pathogens in the genus Staphylococcus. • A. S. aureus: coagulase + staphylococci 1. Opportunistic pathogens • 2. Usual disease = minor – a. Skin infections eg impetigo – b. Boils – c. Styes



• 3. Serious disease = possible – a. Deep abscesses – b. Wound infections – c. Osteomyelitis – d. Pneumonia – e. Meningitis – f. Purulent arthritis – g. Septicemia – h. Endocarditis



• 4. Also --> intoxications – a. Food poisoning – b. Exfoliative skin disease – c. Toxic shock syndrome



• 5. Affects domestic animals also – a. Horses ==> botryomycosis = infection of spermatic cord stump following castration – b. Cattle ==> Mastitis - favored by automatic milking machines – c. Dogs ==> skin infections, eye infections, urinary tract infections – d. Chickens ==> purulent synovitis



B. S. epidermidis: coagulase -, disease in compromised hosts only • 1. Minor abscesses • 2. Postoperative endocarditis C. S. saprophyticus: split from epidermidis, --> urinary tract infections in humans and small animals D. S. hyicus: coagulase + --> porcine exudative dermatitis = greasy pig disease



Staphylococcus aureus/micrococcus pyogenes Distribution • The animal forms part of bacterial environments of animals and man throughout the world makes normal flora of skin and mucous membrane of man and animals. • It is present in many animal products like eggs, meat and milk. • Staph. Pyogenes produces several toxins and cause many pathological conditions like mastitis in animals yolk sac infection and arthrits in poultry, tick pyemia in lambs, skin lesions and pyemic infection in man and animals. • The organism is opportunistic.



Morphology and staining • they are gram positive, nonspore forming, non motile, aerobic and normally faculatively anaerobic cocci(1µm in diameter), characteristically arranged in striking clusters, due to division in 3 successive planes. • They may be arranged singly, in pairs, tetrads or short chains of 3-4 cells. • The organisms may become gram negative in aging cultures • In films prepared on slides, they are broken (i.e. clusters) and occurs in 2-3 or more cells.



Cultural characteristics • Facultative anaerobes, grow better aerobically, • some = helped by CO2 within a temperature ranges of 10-42 oC, optimum temperature being 37 oC. • Golden pigment = produced by many strains (aureus = gold), especially with extended incubation. • Nearly all isolates are hemolytic (> 4 hemolysins = produced); most common = and ß; hemolysis = frequently double-zone



•



• • • •



In nutrient agar: after 24 hrs incubation, large (2-4mm diameter), round, smooth, convex and glistening colonies are developed, with entire edges. The colonies are sometimes pigmented and resemble a drop of oil paint. In milk agar: the pigmentation develop intensely and rapidly on milk agar when incubated at 22-25oC. the pigmentation is not a constant feature. If they form a clear zone, it suggests that the cells can digest casein.



• In blood agar: • on blood agar most of the strains, but not all, show B-hemolysis surrounding. • The hemolysis is best seen with rabbit or sheep blood. • The haemolysis become well developed when incubated in an atmosphere of 10% CO2 • Mac conkey's agar:(a differential media): • the colonies on Mac Conkey's agar are small and pinkish yellow or deep red or purple. • Broth medium: in broth medium, a uniform turbidity is present with a powdery sediment.



Biochemical properties • Stpaph. aureus produce acid from glucose, maltose, mannitol, lactose, sucrose and glycerol. • The organism is indole negative, NH3 positive, methylene red positive, and voges-proskauer positive; reduces nitrates to nitrites; reduces methylene blue, forms slight H2S, hydrolyses gelatin and coagulated serum; urease positive. • In contrast to other staphylococci strains, Staph. pyogenes, in the medium containing 7.5% sodium chloride, ferments mannitol to yield organic acids and acid reaction.



Resistance to physical and chemical agents: • Staphylococci are the most resistant of the cocci. • They are more resistant to heat and dehydration than most of non-sporulating organism. • Majority of the strains are killed at 60oC in 30 minutes, but come strains are resistant.



Disinfectant • They are readily killed by common disinfectants including (HgCl2, phenol, Na-hypochlorite solution), salt (7.5 - 10%) in the absence of pus, mucus and serum, chlorine. • Staph. Present in the normal environment, can accumulate in higher numbers as saprophytes are killed by disinfection ==> ready source for food poisoning. • They survive for many months in lab culture media, dust and variety of media in the absence of sunlight.



• They are susceptible to crystal violet. • In a selective medium called Edward's medium, containing 1:5,00,000 dilution of crystal violet, staph. Can't grow but streptococcus can



Antigens and toxins: • different polysaccharide antigens has been identified and on their basis, different types i.e. AgA, AgB, AgC has been classified. • AgA is present in pathogenic strains • AgB is presnt in saphrophytic stains



• Staph. Is one of the typical members of toxin producing bacteria. • Variety of toxins, some acting as enzymes are produced. • Some of the toxins associated with virulence are :A. Protein A • 1. S. aureus only • 2. Most = cell-bound, some = released extracellularly • 3. Reacts nonspecifically with Fc portion of IgS



• B. Capsules • 1. Few strains = encapsulated in vitro • 2. More may be encapsulated in vivo, lost on cultivation • 3. Encapsulated = more virulent for animals • 4. Anticapsular antibodies = protective • 5. Capsular antigens = antiphagocytic



V. Toxins • A. Coagulase: it is not a toxin, but it probably plays a role in the pathogenesis or staphylococcal infections. Ti coagulates the blood plasma producing fibrin from fibrinogen. Thermolabele enzyme. • B. DNase • C. Hyaluronidase: it digests the intracelluar substance of tissue, and helps the bacteria to invade the tissue. • D. Lipase: degrades cidal fatty acids of skin during entry • E. Staphylokinase: dissolves clots



• F. phosphatase: it is the phenopthalein test +ve. • G.Fibrinolysin: digests fibrin. This is thermostable as well as antigenically distinct for staphylococcus. • H. Necrotoxin: causes necrosis of cells. Function same as alpha hemolysin. • I. Lethal toxin: similar to necrotoxin but more toxic. • K. Leucodidin: it is an exotoxin and is lethal to polymorphonuclear leucocytes and is distinctive from alpha-haemolysin. There are 3 distinct types of leucocidins. Type I, Type II, and Type III.



L. Hemolysins 1. Alpha hemolysin (toxin) • a. Mr 26 - 39 Kd, four forms by isoelectric focusing • b. Rabbit RBCs = much more sensitive than other species; eg, human RBCs = 1000 x less sensitive. • c. secreted as a water-soluble protein which undergoes self-induced oligomerization to form pores. • d. Importance in vivo = unknown.



• e. Immunization with toxoid can alter the form which staphylococcal infection takes. • For instance, staphylococcal mastitis in rabbits can take one of two forms. The naturally occurring disease in lactating rabbits is characterized by abscess-formation from which animals recover slowly without development of immunity to subsequent infection. • Blue breast occurrs in some cases, a syndrome in which mammary tissue becomes hemorrhagic and edematous, tissue damage occurrs in distant tissues, and rapid death usually ensues. • Vaccination of animals with toxoid does not prevent mastitis, but it does convert it to the more benign form. • The same effect has been shown in caprine mastitis. Other workers have shown that the chronic form of mastitis can be converted to the gangrenous form (blue breast) by administration to the experimental animal of anti-PMN serum, suggesting that the effect of toxin in producing blue breast may be leukocidal.



2. Beta hemolysin: sphingomyelinase C; significance in pathogenesis of disease = still unknown; apparently more common in animal strains of S. aureus than in human strains 3. Delta hemolysin • a. Heat-stable peptide, 5 Kd Mr, 26 amino acid residues • b. Antigenic • c. 30-40% hydrophobic amino acids • d. Lesions in membranes = v. similar to those produced by melittin and Triton X-100 • e. Inhibited by phospholipids, dilute normal serum, is soluble in chloroform/methanol ==> may be surfactant



• f. If the molecule assumes an alpha-helical structure (probably does), it could take the form of a peptide rod of sufficient length to span the bileaflet membrane, with hydrophilic amino acids on one face and hydrophobic ones on the opposite face of the long axis. g. Delta toxin initially forms small pores and then islands or large micelles (see figure). M. Exfoliatin and SSSS • Two toxins (exfoliative toxin A ETA and ETB).The disease now known as SSSS was first reported in 1878 by von Rittershain. He described 300 cases of "dermatitis exfoliative neonatorum." . The disease is characterized by a region of erythema which usually begins around the mouth and, in 1-2 days extends over the whole body. During this period, small yellowish exudative lesions often appear.



N. Enterotoxins • 1. Staphylococcal food poisoning for over 40% of all cases of food poisoning. • The disease is characterized by vomiting and diarrhea commencing 1 - 6 h after consumption of contaminated food, especially dairy produce. • Symptoms usually last no longer than 24 h and death is extremely rare. • 2. Like botulism, staphylococcal food poisoning is commonly accused by the ingestion of food containing preformed enterotoxins.



Toxic shock syndrome toxin and TSS • 1. TSS is a multisystem disease characterized by sudden onset of fever, vomiting, diarrhea, an erythematous rash followed by peeling of the skin, hypotensive shock, impairment of renal and hepatic functions, and occasionally death. Bacteriophage typing: • strains of staph. Pyogenes can be subdivided by bacteriophage typing. • The phage typing is extensively used in the study of epidemiology of staphylococci infection in man and animals.



• There are 4 distinct groups of bacteriophages in staph, named as – Group-I bacteriphage-5 phages, – Group-II bacteriphage-5 phages – Group-III bacteriphage-8 phages – Group-IV bacteriphage-1 phages



• Still 2 phage remain unclassified. • So altogether 25 bacteriophages specific to staphylococci are found. • Grouping done on the basis of lytic pattern.



Streptococcus



• • • • •



Gram-positive Nonmotile nonsporeforming coccus occurs in chains or in pairs of cells. Individual cells are round-to-ovoid cocci, 0.6-1.0 micrometer in diameter



• The metabolism of S. pyogenes is fermentative • organism is a catalase-negative (staphylococci are catalase positive) • aerotolerant anaerobe (facultative anaerobe), • requires enriched medium containing blood in order to grow. • Group A streptococci typically have a capsule composed of hyaluronic acid and exhibit beta (clear) hemolysis on blood agar.



• Streptococcus pyogenes is one of the most frequent pathogens of humans • it produces virulence factors and number of diseases. – (1) M protein, fibronectin-binding protein (Protein F) and lipoteichoic acid for adherence; – (2) hyaluronic acid capsule as an immunological disguise and to inhibit phagocytosis; M-protein to inhibit phagocytosis – (3) invasins such as streptokinase, streptodornase (DNase B), hyaluronidase, and streptolysins; – (4) exotoxins, such as pyrogenic (erythrogenic) toxin which causes the rash of scarlet fever and systemic toxic shock syndrome.



• cause acute and chronic pyogenic infections among animals. • mastitis in cattle, strangles in horses. The species involved in bovine mastitis are: – Str. Cremoris, Str. Agalactiae, Str. Dysgalactiae, Str. Faecalis, Str. Lactis and Str. Zooepidermicus – Other species found besides the above mentioned are: Str. Bovis, Str. Canis, Str. Faecium, Str. Equinus, Str. Liberis, Str. Duran.



streptococcus Characterrized by their capacity to produce chains of cocci of varying lengths. Divided into 6 categories - pyogenic : disease-producing strains, ß-hemolytic - oral : a-hemolytic, opportunists - enterococci : opportunist in the intestinal tract, placed in the genus Enterococcus - lactic : a or nonhemolytic cocci found in milk, nonpathogenic. placed in the genus Lactococcus - anaerobic : opportunistic, nonhemolytic cocci of the intestinal and respiratory tract - others



Pathogenicity Streptococcus pyogenes(A ; pyogenic) bovine mastitis, infections of upper respiratory tract (human)



S. agalatiae (B; pyogenic) bovine mastitis, infections of urogenital and upper respiratory tract (human), CAMP +



S. dysagalactiae (C; SIS) bovine mastitis, polyarthritis of lamb, CAMP –



S. dysagalactiae subsp. equisimilis (C; SIS) strangles, wound infections, genital infections and mastitis in equine.



S. equi subs. equi (C; pyogenic) strangles, genital infection, mastitis in equine



S. Equi subsp. Zooepidemicus (C; pyogenic) cervititis, metritis and abortion in mare



Enterococcus faecalis, E. faecium and E. durans (D; enterococci) highly pathogenic to poultry



S. bovis and S. equinus (D; other) S. suis (D,R,S; SIS) significant in swine, meningitis, arthritis, septicemia



S. porcinus (E,P,U and V; SIS)



S. uberis (C,D,E,P,V; other) bovine mastitis



E. avium (Q; enterococci) S. pneumoniae (?; pyogenic) pneumonia, otitis, sinusitis, meningitis in human



Additional Groups Group G : cows, mastitis; dogs, genital, skin, wound infection Group L : dogs and pigs miscellaneous infections Group M : dogs and humans miscellaneous infections Group N : S. lactis, milk and diary products



Laboratory Procedures Isolation Procedures •



Media to be used are heart infusion, trypticase soy, Todd-Hewitt, or



•



proteose peptone, all of which are supplemented with 5% blood or serum



•



some strains of S. pneumoniae grow best when incubated in a candor in an incubator containing 10% CO2 .



Cultural and Morphological Characteristics



•



Small, graysh colonies of gram-positive cocci are usaually evident in 24hr.



•



varied to mucoid, smooth(glossy), matt(rough). S. pneumoniae produces small, round colonies with elevated and zones of a-hemolysis in 18-24 hr.



•



some strains are moist and mucoid.



Identification •



• • • • • • • •



The culture may be reported as a-,b- or nonhemolytic streptococci in blood agar. A sensitivity disc contaning 0.02 Unit of bacitrcin is placed on a blood agar plate previosly streaked with the organism to be examined. Zones of inhibition of 15-20mm are obtained with group A strains. S. pneumoniae is inhibited by optochin, whereas other ahemolytic streptococci are not. More than 80 serotypes have been identified on the basis of serologic differences in the capsular substances. Edward’s medium and esculin agar : mastitis streptococci CAMP test : S. agalactiae slide coagulation : streptococcal group A,B,C,F and G Latex agglutination : streptococcal group A,B,C,D,F and G



Hemolysis - α- hemolysis : Greenish (viridan) zone around colony - β- hemolysis : clear zone of hemolysis around colony - γ or nonhemolysis : No hemolysis around colony



Factors influencing Hemolysis - basic medium - kind of blood used - length of the incubation period - location of colony on the plates - concentration of blood - depth of the agar Sheep blood in trypticase soy agar is recommended for a careful study



Classification of Streptococci • subdivided into groups on the basis of surface antigens. • The most important groupable streptococci are



A, B and D. • infectious disease (particularly pharyngitis) is caused by group A. • Streptococcus pneumoniae (a major cause of human pneumonia) and Streptococcus mutans and other so-called viridans streptococci (among the causes of dental caries) do not possess group antigens.



Hemolysis on blood agar • Three types of hemolysis reaction on sheep blood agar – Alpha



beta



gamma)



• α refers to partial hemolysis with a green coloration (from production of an unidentified product of hemoglobin) seen around the colonies • β refers to complete clearing and • γ means there is no lysis. • Group A and group B streptococci are β hemolytic, • whilst D are usually α or γ. • Streptococcus pneumoniae and viridans ("green") streptococci are α hemolytic. • The hemolysis reaction along with one physiologic characteristic is sufficient for A presumptive clinical identification.



Antigenic types • Eighteen group-specific antigens (Lancefield groups) were established described by Rebecca Lancefield on the serologic reactivity of "cell wall" polysaccharide antigens as originally. • The Group A polysaccharide is a polymer of Nacetylglucosamine and rhamnose. • This polysaccharide is called the C substance or group carbohydrate antigen.



Morphology and Staining • • • •



• • • •



organisms spherical or ovoid measuring about 1µm in diameter usually occurs in chains of 2-12 cells. The length of the chain depends on the species and growth conditions. Capsules demonstrable on primary isolation does not form spores. Motile strains occasionally occur Gram reaction is positive, although some cells in older cultures appear gram negative.



Cultural characteristics • grow best in media enriched with serum or defbrinated blood under aerobic conditions. • facultative anaerobes. • optimum temp for growth is 37oC(Max 42oC) • In nutrient agar: – they give a poor growth. When blood serum or fermentable carbohydrates are added to the media, they grow well.



• In blood agar: after 24 hrs of incubation in blood agar, form colonies of 2 mm diameter, circular and grayish in color • but some of the colonies are mucoid or give a matt appearance (virulent strains) • many species is α (green) or β(clear) haemolysis. • So, pathogenic strains are usually β-haemolytic strains within 8-hours. • Some pathogenic strains are α -hemolytic. and divided into two types – α1-haemolysis-partial hemolysis with hazy(claudy) appearance. – α haemolysis- partial haemolysis with greenish color



• in Edwrd's medium, they can grow readily (but staph. Can't) • in MacConkey's agar, majority of the streptococcal species donot grow. • In broth medium, the growth is slow and an evenly dispersed faint opacity is produced



Biochemical properties • grow rapidly in fermentable carbohydrate. • ferment lactose, sorbitol, mannitol, insulin, raffinose and trehalose.



Resistance to physical and chemical agents



• usually killed after exposure for 30 minutes at 56oC, but some strains resist this temperature. • In the absence of direct sunlight, the organisms can survive for weeks and months in dust and in animal houses. • susceptible to most of the disinfectants, but the effect is reduced by the presence of pus or degraded protein.



Pathogenesis • Acute diseases associated with Streptococcus pyogenes occur chiefly in the respiratory tract, bloodstream, or the skin. Streptococcal disease is most often a respiratory infection (pharyngitis or tonsillitis) or a skin infection (pyoderma). • pharyngitis and tonsillitis referred to a strep throat. • Other respiratory infections include sinusitis, otitis, and pneumonia. • Infections of the skin can be superficial (impetigo) or deep (cellulitis). • Invasive streptococci cause joint or bone infections, destructive wound infections (necrotizing fasciitis) and myositis, meningitis and endocarditis. • Two post streptococcal sequelae, rheumatic fever and glomerulonephritis, • Scarlet fever and streptococcal toxic shock syndrome are systemic responses to circulating bacterial toxins.



Streptococci of Domestic Animals • S. equi ss zooepidemicus a. closely related to S. equi ss equi a. Horses: wound infections, LN abscesses, pneumonia, cervicitis, endometritis, abortion b. Foals: bacteremia, polyarthritis (joint ill), abscesses, nasal catarrh, pneumonia c. Mares: most frequently isolated pathogen from reproductive tract d. Cattle/goats: severe mastitis e. Sheep/dogs: pneumonia, severe pleuritis, pericarditis, septicemia, wound infections f. Chickens: septicemia g. Guinea pigs: purulent cervical lymphadenitis



• B. S. equisimilis 1. Most frequently isolated from joints of piglets, acquire infection from sow 2. Piglet invaded via wounds, umbilicus, tonsil ==> suppurative arthritis 3. „ 4 M types from swine, role of M proteins in virulence unclear 4. Occasionally isolated from abscessed LN from horses, placentas of aborted foals



• C. S. dysgalactiae



1. Sporadic acute bovine mastitis 2. Carried in mouth, skin lesions of udder 3. Opportunistic infections, often with Actinomyces pyogenes. 4. Little/nothing known about virulence



• D. S. equi ss equi 1. highly contagious infection of upper respiratory tract, 2. high morbidity (40-80%) and low mortality (5 10%) 4. diffs in virulence = amount of antiphagocytic M protein, hyaluronic acid capsule b. hyaluronidase c. streptolysin 0 - as in S. pyogenes d. streptokinase - as in S. pyogenes



Streptococcus pyogenes. Left. Gram stain of Streptococcus pyogenes in a clinical specimen. Right. Colonies of Streptococcus pyogenes on blood agar exhibiting beta (clear) hemolysis.



group A streptococci (Streptococcus pyogenes) . Chains of streptococci are clearly evident.



Dividing streptococci (12,000X). Electron micrograph of Streptococcus pyogenes by Maria Fazio and Vincent A. Fischetti, Ph.D.



The bacterial cell wall, to which the fibrils are attached, is also clearly seen as the lig between the fibrils and the dark staining cell interior. Incipient cell division is also in nascent septum formation (seen as an indentation of the cell wall) near the cell equa streptococcal cell diameter is equal
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