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   العوامل التي تؤثر على قدرة البكتيريا على تسبيب المرض للإنسان او 

   للحيوان: النوع , الصحة , الحجم , العمر, الجنس , طريقة الوصول إلى 

  العائل , الحالة الفسيولوجية للبكتيريا و نوعية البيئة التي نميت فيها.

صفاة البكتيريا التي تجعلها ضارية  Virulent

1- أعداد البكتيريا الغازية ( سرعة التكاثر)

2- إنتاج السموم
الأختبارات المستخدمة لتقدير وجود السموم الميكروبية:

1- LD50

2- Skin testing

a- Necrosis

b- erythema

b-  edema

   3-Endotoxin testing

             Limulus test

             Horseshoe crab ( Limulus polyphemus)

   4- Antibody reactions

            a- Test tube

            b- Capillary tube

c- Plate or Ouchterlony test  

    
Test for leukocidin

    
Endotoxins










           
Pyrogens ( cause fever)


          
 Necrosis ( abscess)




          
 Shock

    
Exotoxins

                 Subunits

                 Zymogens

خاصية السموم:

تنقسم السموم الى ثلاثة اقسام من حيث خاصيتها.

1- غير متخصصة مثل: Diphtheria toxin , Phospholipase C
2- أكثر اختصاصاً مثل: Dysentery toxins

3-  متخصصة مثل:  Tetanus toxin , Botulism toxin
Host Defense Against Bacterial Infection

       A-  External Barriers:

         Physical Barriers:

1- Skin

2- Mucous membranes

        Mechanical Barriers: 

        Chemical Barriers:

              1- Stomach acid

2-Vaginal pH 

3- Skin pH

4- Spermine

5- Lysozyme

        Microbial Antagonisms: 

  B- Internal barriers: 

       Phagocytic cells: Monocytes , Macrophages ,            

Polymorphonuclear leukocytes

     

سوائل النسيج الخلوي :  Lysozyme, نواتج كريات الدم البيضاء,

                             الصفائح الدموية , كمية الحديد في هذه

                             السوائل .

الخلايا القاتلة و السوائل اللمفية .

        Chemotactins

Complement  system

Antigens

Immunoglobulins ( Antibodies): IgG, IgM, IgA, IgE,     

IgD 

------------------------------------------------------------------       

                        Micrococcaceae

Staphylococcus: Pathogenic or commensal parasites       
Micrococcus: Free-living saprophytes

Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus saprophyticus ( Novobiocin resistant )

______________________________________________

Staphylococcus aureus          Staphylococcus epidermidis 
Coagulase  +ve                      Coagulase  –ve

Beta-hemolytic                      Beta-hemolytic (v)

Mannitol fermentation +ve     Mannitol fermentation –ve

DNAase +ve                           DNAase –ve

Suppurative lesions

Carbuncle ( Abscess )

Exfoliative dermatitis

Osteomyelitis

Systematic infections

Extracellular compounds that might be involved in virulence

1- Coagulase      2- Protein A    2-Capsule

4- Haemolysins  ( alpha, beta, gamma, delta ), beta= sphingomyelinase

5- Leukocydin

6- Enterotoxins (A, B, C, D, E, H, G, I)  etc.

7- Lipase  8- Exfoliative toxin  9- DNAase 

10- Hyaluronidase

   Teichoic acids:

    Staphylococcus aureus (Poly ribitol phosphate)

    Staphylococcus epidermidis(poly glycerol phosphate) 

    Fluorescent conjugated antibody

    Phage typing:

    Group                      Phage sensitivity

       I                           29, 52, 52A, 79, 80

       II                          3A, 3C, 55, 71

       III                         6, 42E, 47, 53, 54, 75, 77, 83A, 84 

                                                      85

       IV                         42D

       Unassigned          81, 94, 95, 96

 Complications from antibiotic therapy:

    1- Tetracycline( Staphylococcal   enteritis)

2- L-forms (Otitis media, Inner ear fluid, Synovial

          fluid, Joint fluid, Kidney) 

Peptococcus

Lactobacllaceae 
( Streptococcus, Peptostreptococcus)

Streptococcus:

Catalase negative, Oxidase negative, Nitrate negative

Grouping:

Brown in 1903 , based on haemolytic reactions: 

Hemolysis    Appearance    Designation    Class

Complete     Colorless             B                Pyogenic

                Clear, Sharply                       Streptococci 

                Defined zone                 Sreptococcus pyogenes

Partial         Greenish                           Viridans Streptococci

                   Discoloration                Streptococcus salivarius
Usually nonhemolytic, or       B           Faecal Enterococci

                                                         Entercoccus faecalis 

------------------------------------------------------------------------                                   

   Bergeys manual of bacteriology, based on growth at:

     6.5 % NaCl, 10 and 45 degree centigrade

         Growth in                                    Group

6.5 % NaCl        45 C     10 C

     -                     -            -                   Pyogenic

     -                     +           -                  Viridans

     +                    +           +                 Enterococcus

     -                     -            +                 Lactic acid bacteria

Cytoplasmic membrane

Peptidoglycan

Group specific carbohydrate

Protein layer(M,T,R antigens)

Capsule(hyaluronic acid)

Lancefield Groupes, based on the carbohydrate layer

Griffith Types, based on the protein layer (M,T,R) 

    Antigens

Streptococcus pyogenes:

Virulence factors:

1- Haemolysins ( streptolysin O, streptolysin S )

ASO test

     2-Hyaluronidase

     3-Streptokinase

     4-Erythrogenic toxin (Rash in Scarlet fever).

         Serotypes ( A,B,C )

          Dick test

     5-DNAase (Serotypes A,B,C,D)

     6- DPNase(Diphosphopyridine nucleotidase)

     7-Leucocidin

     8-Protease

     9-Amylase

Pathogenicity: ( Tonsillitis,Pharyngitis, Peritonsillar 

                       Abscess (quinsy), Scarlet fever, Otitis media,

                       Mastoiditis, Puerperal sepsis, Impetigo, 

                       Erysipelas.

Post-streptococcal complications:

                      Glomerulonephritis

                      Rheumatic fever

                      Erythema nodosum

Streptococcus pneumoniae ( Diplococcus pneumoniae ):

                     Quelling reaction

                     Bile solubility test

Bacillus cereus: Food poisoning  Two enterotoxins and one 

                          Cytotoxin

Bacillus anthracis:

               Virulence factors:

                    Toxin---- Edema factor, Lethal factor, 

                                    Protective factor.

                    Capsule

Diseases: Wool-sorters disease,


      


Malignant pustule

Clostridium botulinum: Botulism

Clostridium tetani:         Tetanus
  
 

Clostridium perfringens:Gas gangrene,Food poisoning

Clostridium difficile         

Corynebacterium and Related Bacteria

1- Corynebacterium diphtheriae 

Strains: Gravis, Intermedius, and Mitis……etc.

Toxin Production testing:

1- Guinea pig-inoculation

	Strain
	Unprotected animal
	Antitoxin protected animal

	Toxigenic
	Death in 

2-3 days
	Survival

	Non-toxigenic
	Survival
	Survival


2- Gel-precipitation ( Elek test )

Toxin action: 

EF-2 + NAD  Protein A ADP-Ribose-EF-2 + Nicotinamide

The Schick test

	Result
	Test arm (toxin)

36 h  120 h      
	Control arm (Toxoid)

36 h      120 h
	Interpretation
	Immunization

	Negative
	 -
	 -
	 -
	 -
	Immune, not hypersensitive
	Not required

	Positive
	-+
	 +
	 -
	 -
	Non-immune, not hypersensitive
	Required

	Negative and pseudo
	 +
	 -
	 + 
	 -
	Immune, hypersensitive
	Not required

	Positive and pseudo combined
	 +
	 +
	 +
	 -
	Non-immune, hypersensitive
	Contraindicated


Pseudo reaction is a false reaction due to patient being sensitive to the salt the bacteria was grown in

Jungle sore

DPT immunization

Listeria monocytogenes: 

Small Gram positive rods, motile via tumbling. Usually restricted to animals uterine infections resulting in placental infections causing stillbirths. It can cause the same infection in humans.

Meningitis

Humans working with an infected animals (Skin lesion), can go systemic and result in meningitis.

Erysipelothrix rhusiopathiae:  

Gram positive pleomorphic rod.

TSI Test.

Cause occupational disease of fish and meat handlers.

Gardnerella vaginalis:

Urethritis or vaginitis.

Propionibacterium acnes and Propionibacterium granulosum:

Acne vulgaris.

Mycobacterium tuberculosis:

 Gram positive rods, acid fast

Carbol fuchsin, 95% ethanol and 3% HCl  

Mycolic acids in ( Mycobacteria, Nocardia and Acinetobacter ).

Obligate  aerobes, generation time 12-24 hours.

Egg yolk agar and Lowenstein- Jensen agar.

Cord factor or wax D (mycolic acids and glycoprotein ).

1N NaOH.

Antigenic structure.

Cell mediated immunity.

Skin test ( purified protein derivative.

Bacille Calmette-Guerin  vaccine.

Infection steps:

1- Primary nodule ( tubercle )

2- Tissue necrosis

3- Consolidation

4- Calcification

Symptoms: Cough, night sweats, lethargy, and weight loss.

Treatment:

Isoniazid, Rifampicin, Ethambutol, Streptomycin, Pyrazinamide, Ethionamide, Thioecetazone, Cycloserine.

etc.

M. bovis:
Mycobacterium leprae: Leprosy ( nerve endings ).

1- Lepromatous  2- Tuberculoid  3- Intermediate

Actinomyces and Nocardia:

Branching, Gram positive, Non-motile, Non-sporing bacteria.

Actinomyces ( actinomycosis )

Acinomyces israelii ( man ) and Actinomyces bovis (cattle and occasionally man ). Both are anaerobic or micro-aerophilic.

Nocardia asteroids ( nocardiosis ).

Nocardia madurae ( madura foot ).

The Spirochaetaceae:

Helical single cells, motile, Gram negative, aerobic to strict anaerobic, free or strict parasites.

Treponema pallidum:

Dark field microscope and Fluorescent antibody staining.

Axial fibrils.

Primary syphilis, Secondary syphilis, and  Tertiary syphilis ( gummas ).

Neurosyphilis.

Congenital syphilis.

Treponema tests:

1- Wasserman test 1906

2-  Treponema pallidum immobilization test ( TPI ).

3- Venerial  disease research laboratory test ( VDRL ).

4- Reiter protein complement fixation.

5- Indirect fluorescent antibody test ( IFA ).

6- Hemagglutination test. 

Treponema pertenue ( yaws ): Tropical disease, three stages.

Treponema carateum ( pinta ): as above.

Borrellia (Relapsing fever ):

Borrelia recurrentis ( transmitted by lice, one relapse )
Borrelia hermsii   ( transmitted by ticks, three relapses ).

Leptospira ( leptsprosis ):

Leptospira biflexa,  leptospira interogans, etc.

---------------------------------------------------------------------

    Campylobacter coli ( fetus, jejuni, etc. ).

Helicobacter pylori ( pullorum, fennelliae, etc. ).

Legionella pneumophila (and other species ).

Neisseriaceae

Neisseria meningitides

N. gonorrhoeae

N. flavescens – rarely can cause meningitis or septacemia.

N. mucosa – commonly normal flora in rhinopharynx.

N. sicca – normal flora of naso/rhinopharynx. Also found in sputum/saliva.

N. subflava – normal flora of rhino/nasopharynx. Very rarely it will cause meningitis.

Branhamella catarrhalis ( Moraxella catarrhalis) – It
causes an inflammation of the mucous membranes, otitis media, sinusitis, broncho-pneumonia, endocarditis, rarely causes meningitis, and it is occasionally found in vaginal discharges.

Moraxella lacunata – rarely causes conjunctivitis.

M. nonliquifaciens – secondary invader of the URT.

M. osloensis – rarely causes meningitis.

Acinetobacter calcoacetius – usually is a free-living saprophytic organism, it can cause urethritis, wound infections, and rarely meningitis and septicemia.

Neisseria meningitides ( meningitis ) 36-37 C , 

pH 7.2-7.3

Virulence determinants:

1- endotoxin    2- capsule ( 13 Serotypes A,B,C,D,W,X,Y,Z, …. etc. )    3- Pili

Metastatic lesions ( Sanarelli-Schwartzman reaction)

                      Disease progression

                                Carrier

                                      ↓ droplet  

                                 Susceptable host

                                      ↓

                                 Local nasopharyngeal infection

                                      ↓                      

                                 Lymphatic channels               

                                      ↓

                                 Blood

                                      ↓

                          Acute meningitis

                          Fulminating meningococcemia

                          Chronic meningococcemia

                          Genital infection

Metastatic lesions, in the : lungs, Jionts, Ears, Vascular system, Skin, Virtually any organ system, Central nervous system ( permanent nerve damage )

Neisseria gonorrhoeae  (venereal transfer) 35-36 C, 

      pH 7.2-7.4 

Virulence determinants:

1- Endotoxin  2- leukocyte association factor  3- pili

4- protease which cleaves IgA

                            Disease progression

                     Deposit on mucosal surfaces

                                            ↓

                    Adhere to epithelial cells ( pili, adhesion         

                          factor)

                                            ↓

                    Limited penetration of epithelium

                                            ↓

                   Epithelial cells damaged by endotoxin

                                            ↓

                  Acute inflammatory response

                                            ↓   

                                            ↓   Resistance to phagocytosis
                                            ↓ (Leukocyte association factor,

                                            ↓     and pili)

                                            ↓   Protease which cleaves IgA

                  Exudate thickness, phagocytosis increase

                                            ↓

           Over in 30 days ( there is no long lasting immunity ) 

                                            ↓

           Septicemia 1 % ( iron from serum trasferrin )

          Endocarditis, meningitis, dermatitis and polyarthritis    

Haemophilus species    

	Require X and B
	Require V
	 Require X

	H. influenzae
	H. parainfluenzae
	H. ducreyi

	H. haemolyticus
	H. parahaemolyticus
	

	
	H. paraphrophilus
	

	
	H. segnis
	


haemolyticus, paraphrophilus, and segnis are part of the human upper respiratory tract flora and very rarely cause infection.

Parainfluenzae  is part of the commensal flora of the upper respiratory tract. It can be life-threatening pathogen by causing endocarditis. Occasionally it can cause secondary bacteremia and urethritis in adults.

ducreyi  causes chancroid ( a sexually transmitted disease). 

Haemophilus influenzae

                                    Disease progression

                          Upper respiratory tract ( URT )

                                               ↓                                   Fulminating obstructive ←←↓→→  Nasopharyngitis

laryngotracheitis                    ↓    ←   ←     ↓                   ↓   

           ↓                                  ↓        Sinuses        Middle ear

           ↓                                  ↓                     (Otitis medium)

Swollen red epiglottis            ↓             ↓                  ↓

Requiring (often)                   ↓                    blood

Tracheotomy                          ↓                        ↓

                                               ↓                    meningitis,joints

pneumonia(secondary),primarly infants,old and/or debilitated

Pordetella pertussis ( whooping cough )

                              Disease progression

                                         URT→ Encephalitis

                                            ↓

Epithelium of trachea + bronchi (Interfere with ciliar action- Neurotoxin)

                                            ↓

Catarrhal: Irritation (Endotoxin) ,cough, sneeze, bacteria in droplets

                                            ↓

Necrosis of epithelium (secondary pneumonia)

                                            ↓

Paroxysmal: Mucous plugs in smaller bronchioles

                                            ↓

Explosive cough and (whoop) of inhalation

                                            ↓

                    Cyanosis, exhaustion, convulsions

Virulence determinants:

Neurotoxin, endotoxin, capsule, lymphocyte promoting factor, histamine sensitizing factor, haemagglutinin factor

Bordetella parapertussis

Bordetella bronchiseptica

Pseudomonadaceae

(Motile,Versatile,Catalase +,Oxidase -)

Burkholderia mallei (Glanders)

Burkholderia pseudomallei (Melioidosis)

Burkholderia cepacia (Onion bulb rot, Foot rot of man)

   Septicemia, urinary tract infection, wounds, endocarditis

Pseudomonas alkaligenes

Nosocomial pathogen, wounds, urinary tract infection

Pseudomonas fluorescens

Produce pyoveriden, which is soluble in water but not chloroform

Pseudomonas aeruginosa 

Produce pyocyanin, which is soluble in both

Virulence factors: 

Endotoxin, proteases (2-5), haemolysins(Phospholipase and glycoprotein), enterotoxin, pyocyanin, motility, toxin-A

(ADP-ribose-EF-II), Toxin S (ADP-ribose a cell membrane protein)

Vibrionaceae

Aeromonas hydrophila (Produce phospholipase + haemolysin)

Septicemia

Pleisiomonas shigelloides

Septicemia, wound infections, and gastroenteritis

Vibrio parahaemolyticus

Two biotypes (Parahaemolyticus and Alginolyticus)

Gastroenteritis (enterotoxin): Explosive or mild diarrhea

Haemolysin(kanagawa test)

Vibrio cholera

O/129 (2,4,diisopropyl pteridine ). Grow in asparagine

Biotypes: Al Tor, Classical, Proteus, Albensis

Classical Serotypes (Ogawa-AC, Inaba-AB, Hikojima-ABC)

Choleratoxin: A-B   A = A1 + A2

ATP  adenylcyclase  3,5 cyclic AMP

E-RP.GTP  A1+NAD  E-RP-GTP-ADPR +  Nicotin amide

E(adenylcyclase), RP(regulator), ADPR (adenosine diphospho ribose)

                        Disease progression

    Ingestion- Pass HCl Barrier of the stomach

          (100,000,000 acidic, 10,000 neutral)

                                         ↓

        Multiply in the small intestine (predisposes

        malnutrition, vitamin B drop)

                                         ↓

                      1 -Motility (for contact)

                      2 -Envelope (for adhesion)

                      3-Mucinase (break the mucosal slime layer 

                         to allow attachment to epithelial cells

                                         ↓

                      4- Endotoxin 

                      5-Enterotoxin

                      6-Neuraminidase to break N-acetyl-                          

                           neuraminic acid

                                        ↓

        Purging diarrhea (plasma → lumen)

        Loss of fluids (decrease of blood volume + pressure)

                                      ↓

                                   Shock

    Loss of electrolytes:

    Potassium→ Disturb heart rhythm

   Bicarbonate → Acidosis → weak heart

Rice water stools: mucossa, epithelial cells, and lots of bacteria 

Give solution containing:

Glucose + Bicarbonate + Potassium

Enterobacteriaceae:

Escherichia coli (Dysentery, diarrhea of infants, diarrhea of travelers, urinary tract infections, pneumonia, septicemia, meningitis, endocarditis, pericarditis, appendicitis, peritonitis, wound infections)

1- Urinary tract infection

A- Intestine → Lymphatic → Blood → Kidneys

B- Urethra → Bladder → Kidneys

2- Meningitis (Capsule)

3- Diarrhea

To cause diarrhea it must:

1- Return from large intestine to small intestine

2- Posses:

A- Pili (K 108 antigen) plasmid coded

B- Somatic antigen (O- 25 antigen) -Invasive

C- Enterotoxins:

Heat labile (LT)- Ribosylate adenylcyclase

Heat stable (ST)- Ribosylate guanylcyclase 

The two toxins coded for by one plasmid or two separate plasmids

Salmonella typhi               (typhoid fever)

Salmonella choleraesuis  (septicemia)

Salmonella enteritidis      (gastroenteritis)

       Serotype typhimurium

                Mechanism of pathogenesis

                       Ingestion of S. typhi

                                       ↓

                Penetration of epithelial lining

                (Incubation period 5-14 days








       ↓







   Invasion of lymphatic tissue in small intestine

                                       ↓

          Multiplication in macrophages (Vi and O antigen)

          In intestinal lymphatic tissue (Peyers patches).

          Ulceration of peyers patches (Role of endotoxin).

          Stool cultures positive

                                       ↓

          Draining mesenteric lymph nodes

          Further growth and multiplication

                                       ↓

          Invasion of blood stream

                                       ↓

          Generalized septicemic infection (spread
1- Gall bladder   2- liver    3- bone marrow                 4- spleen (hyperplasia – splenomegaly)  

4- pyelonephritis – urine cultures positive (2nd and 3rd wks) 6- Lungs (bronchitis and/or pneumonia)- sputum cultures positive 7- Rose spots (small petechial hemorrhages on skin) 1-2 wks Shwartzman

Sigella

Major O antigenic groups:

Shigella dysenteriae      Group A

Shigella flexneri            Group B

Shigella boydii              Group C

Shigella sonnei              Group D

Major causes of bacillary dysentery (sever abdominal cramps with frequent painful passage of low-volume stools containing blood and mucus)

Shiga toxin has a multiplicity of effects and is neurotoxic, cytotoxic, and enterotoxic.

It has one subunit A and 5 subunit B fragments (A can be divided into A1 and A2). A1 interferes with protein synthesis.

               Mechanism of pathogenesis

                      Ingestion of Shigella

                                        ↓

          Large intestine (terminal ileum + colon)

                                        ↓

          Invasion, penetration of epithelial cells

                                        ↓

          Intracellular multiplication (focus of infection)


Deleterious effects of endotoxin and enterotoxin can lead to ulcerative colitis.

Intracellular location provides some protection against host defenses.

Diarrhea, loss of H2O2 and electrolytes.

                                       ↓

                       Inflammatory response

     PMN’S phagocytize and kill 

     MAC’S phagocytize and kill but also are killed
                                        ↓ 

      Extension to supportive tissue (lamina mucosa)

                                        ↓

     Multiplication in Peyers patches (lymphatic tissue)

                                        ↓

                        Antigenic stimulation

                                        ↓

            IgA formation and recovery in 2-7 days

Citrobacter freundii:  Enterotoxigenic(the enterotoxin is similar to the ST enterotoxin of E. choli).
Citrobacter diversus:  Neonatal meningitis and brain abscesses. Neonatal septicemia. 

Citrobacter amalonaticus  

Opportunistic pathogens can infect any body sites, particularly, the urinary tract.

    Edwardsiella tarda   

    Proteus mirabilis, proteus vulgaris, etc.

    Morganella morganii

    Klebsiella pneumoniae           pneumonia

    Klebsiella ozaenae                 ozena = ozaena

    Klebsiella rhinoscleromatis   rhinoscleroma

    Serratia marcescens

    Serratia rubidaea

    Serratia liquifaciens

    Serratia odorifera

    Enterobacter aerogenes

    Enterobacter sakazakii

    Enterobacter gergoviae

    Enterobacter agglomerans

    Enterobacter cloacae

    Hafnia alvei

    Brucella (Brucellosis) 6-species, non-motile, no                            

                                              vaccine to humans.

    Brucella are small, usually coccobacillary gram-

                    negative non-motile rods, frequently take 

                     the counterstain poorly and require 

                      a minimum of 3 minutes for good 

                      definition.                 

    Three species pathogenic for man:                                                                                 

    Brucella abortus      Cattle

    Brucella melitensis  Goats and sheep
    Brucella suis             Swine

    Brucella canis            Dogs (pathogenic to humans 

                                                    with immunodeficiency)

    Brucella neotomae     Wood rat (Neotoma lepida),

                                        Desert mice, and fleas


    Brucella ovis               Sheep
                    Mechanism of pathogenesis

Skin abrasions, contaminated milk and cheese,

Aerosols to the mucosa of (nose, mouth and 

conjunctiva)

                                         ↓

                         Local multiplication

(Slight ulceration of mucosa, PMN and MAC phagocytize but Brucella multiply in them)

                                         ↓

                         Lymphatic system (local lymph nodes)

                                         ↓

                         Reticulo-endothelial system

                        (Liver, spleen, and bone marrow)

                         chronic inflammation (granulomas →

                         abscesses)

                                          ↓

                                  Septicemia

                                          ↓

                         Generalized infections

          (Meningitis, L-forms in bone marrow)

Francisella tularensis (tularemia)

Small gram-negative coccobacillus, stains weakly, 

   non-motile rods.

Tularemia is a major zoonotic disease.

Ulceroglandular disease

Oculoglandular disease

Typhoidal tularemia

Pneumonic tularemia

                   Mechanism of pathogenesis

                                     Site of intery

                                              ↓

                                 Ulcerating papule

                                              ↓

                                        Lymphatics

                                              ↓

                                 Regional lymph nodes

                      (Enlarged, tender, may suppurate),

                 (Survival for long times in the monocytes)

                                             ↓

                        Blood (transitory bacteremia)

                                             ↓

                                          Lungs

                                          Liver

                                          Spleen

Pasteurella multocida (Shipping fever and cat bite fever)

Primarily parasites of domestic and wild animals and birds.

Small, non-motile, coccobacillary or rod-shaped organisms,

Gram-negative.

                         Mechanism of pathogenesis 
Bite or scratch                            Droplets→ Conjunctivitis

         ↓                                              ↓
18-24 hrs red, swollen, tender    Respiratory

         ↓                                              ↓
Local abscess                                   ↓ →Chronic bronchitis

         ↓                                              ↓ →Sinusitis,

Lymphatics  ← ←←←←←←←   ↓      mouth ulcers,

(Severe local pain and swelling)     ↓       pneumonia                       

         ↓                                             ↓    (as secondary)

Survive in the phagocytes               ↓

and able to spread through              ↓

the lymphatic system                      ↓

        ↓                                              ↓

Septicemia (endotoxic symptoms)←

        ↓

Osteomyelitis

Meningitis

Endocarditis

Pneumonia

Abscesses (Cerebral)

The genus Yersinia contains three species of facultatively intracellular bacteria that are pathogenic for humans—

pestis, enterocolitica, and pseudotuberculosis. These are

primarily animal pathogens, and humans are accidental hosts for infection.

Yersinia pestis (Pneumonic,bubonic,and septicemic plague)

Is a gram negative, nonmotile coccobacillus.

                     Mechanism of pathogenesis

                               Dogs and cats

                               Rattus rattus and Rattus norvegicus 

                                  Rodent→Rodent

                                   ↓      Fleas      ↓

                                   ↓         ↓         ↓       

 Septicemic plgue ←←← Man
 ↓                                          ↓  1-6 days

 ↓                               Small pustule (or no local lesion)

 ↓                                          ↓

 ↓                                 Phagocytosis

 ↓                              Bacteria survive, macrophage killed, 

 ↓                              Cal+ determinant or VWa+

 ↓                                         ↓

 ↓              Enlarged lymph nodes (buboes)-Bubonic plague

 ↓                                         ↓

 ↓                              Lymphatic system

 ↓                                        ↓   

  →  Septicemia (endotoxin, Schwartzman reaction)

                          ↓                                        ↓

Pneumonia(Pneumonic plague)               Meningitis

Antigenic change at 37 degree centigrade, antiphagocytic capsule (fra+), protein(V), and Lepoprotein(W).

Hemorrhagic lesions

Hemolysin, coagulase, pesticin (pst+) + fibrinolysin.

Yersinia enterocolotica and yersinia pseudotuberculosis

are motile, the flagella are produced during growth at 22 but not at 37

Yersinia pseudotuberculosis

                        Mechanism of pathogenesis

                         Ingestion (simple gastroenteritis)

                                                ↓

                         Invasion of epithelium, ulcerations

                                                ↓

                     Lymphatic tissue (pyeres patches), ulcerations

                                                ↓

     Lymph nodes (spreads as mesenteric                lymphadenitis,symptoms like appendicitis) 

                               ↓

                        Septicemia

                               ↓

      Meninges, Joints, Spleen, Liver 

  Yersinia enterocolitica

Above plus(more likely than in Yersinia pseudotuberculosis)
Local skin lesion

            ↓

Red, spreading necrosis

            ↓

Local lymph nodes

            ↓

Lymphatic system

            ↓

Septicemia

            ↓

See above

More prevalent than pseudotuberculosis, more likely cause infection on the skin and to cause food poisoning     

Mycoplasmas are the smallest prokaryotes capable of self-replication. They do not have cell wall

Mycoplasma pneumoniae

Chlamydiaceae:     is a family of obligate intracellular bacteria. Variable cocci, Gram-negative, and do not have peptidoglycan. There are two morphological forms: elementary body and reticulate body.

Chlamydia infect a wide spectrum of vertebrate

hosts: birds, mammals, and humans.

 Human infections include: trachoma, inclusion conjunctivitis, various urogenital tract infections of males and females, infantile pneumonia, lymphogranuloma venereum, and psittacosis.

Chlamydia trachomatis

Chlamydia psittaci

Chlamydia pneumoniae 

Rickettsiales

Rickettsiaceae ( Two tribes)  

1-Rickettsieae: Rickettsia,Rochalimaea,Coxiella,Orientia

     Rickettsia, Rochalimaea, and Orientia are pleomorphic, rodshaped to coccoid stain poorly with Gram stain but can be visualized with both the Giemsa and Macchiavello methods.

    Coxiella are smaller than the genuses above and exhibit 

Two cell types designated large and small cell variants(LCV and SCV).Both types  are infectious. SCV originate from the LCV by forming an electron-dense) cap( in the large periplasmic space of the LCV. This cap progressively develops into a sporelike SCV which is released during lysis of the LCV

2- Ehrlichieae: Ehrlichia 

Bartonellaceae: Bartonella small polymorphic, motile, Gram negative bacteria. They range in shape from small coccoid and ring-shaped structures to long angular forms in chains and clusters. Parasites of the erythrocytes of man where they appear as short rods.

Groups:

1- Typhus group

Epidemic typhus                R. prowazekii    Body louse

Brill-Zinsser                      R. prowazekii     None

Murine typhus                   R. typhi              Rat flea

2- Spotted fever group 

Rocky mountain spotted fever R. rickettsii    Tick

Rickettsialpox                          R. akari          Mite

Boutonneuse fever                   R. conorii       Tick

Queensland tick typhus            R. australis    Tick

North Asian tick typhus            R. sibirica     Tick

3- Scrub typhus           Orientia tsutsugamushi    Mite

4- Q fever                   Coxiella burnetii                Tick

(inhalation of organism)            

5- Trench fever          Rochalimaea quintana  Body louse

6- Sennetsu rickettsiosis                                     Unknown

