PART II - TEACHING GUIDE


MISCELLANEOUS ORGANISMS


INTRODUCTION  ( 5 min.)











ATTENTION:














MOTIVATION:














OVERVIEW:





12a. Identify characteristics of the listed organisms to include their growth requirements, appearance 


   and clinical significance.





  (1)  Chlamydia





  (2)  Mycoplasma





  (3)  Streptobacillus





  (4)  Rickettsia





12b. Identify characteristics of spirochetes to include their growth requirements, appearance, and  clinical significance.





  (1)  Borrelia





  (2)  Leptospira





  (3)  Treponema





�
MISCELLANEOUS ORGANISMS


BODY  ( 5 min.)











PRESENTATION:





12a. Identify characteristics of the listed organisms to include their growth requirements, appearance and clinical significance.





  (1)  Chlamydia





    (a)  Characteristics





      1  Obligate intracellular parasites that forms characteristic intracellular inclusions 





        a  Elementary bodies





          1  The infectious particles





          2  Enveloped structures that Overhead attach to surface of host cell





        b  Reticulate bodies





          1  Elementary bodies become enclosed in cytoplasmic vesicles and reorganize to a more metabolically active form





          2  Continue to multiply by binary fission





          3  Reorganize again into the infections elementary bodies





        c  Cell ruptures to release large numbers of elementary bodies and the cycle continues





      2  Possess a cell wall similar to GN organisms





    (b)  Chlamydial Diseases and Diagnosis





      1  Chlamydia trachomatis





        a  Now the most common STD in U.S.





          1  Major cause of PID (Pelvic Inflammatory Disease)





          2  Often asymptomatic in both sexes





          3  Infertility





          4  Very often found in conjunction with gonorrhoeae


 


          5  NGU (Non-specific Gonorrhoeae Urethritis)





          6  May be transmitted to infant during delivery








            a  Pneumonia





            b  Chlamydia inclusion conjunctivitis





        b  Diagnosis





          1  Obligate intracellular so traditional plate culture methods do not work





          2  Tissue cultures using chicken embryo cells





          3  Fluorescent antibody





            a  Direct detection of the elementary body





            b  Quality of the specimen is of major importance





              (1)  Columnar epithelial cells must be present





              (2)  Elementary bodies are associated with these cells





      2  Chlamydia psittaci





        a  The cause of psittacosis 





        b  An endemic pathogen in birds of all species, especially parrots and parakeets





        c  compliment fixation - most common means of diagnosis





      3  Lymphogranuloma venereum - LGV





        a  A STD more common in Africa, Asia, and South America than US





        b  Stages





          1  Primary genital lesion





            a  Short duration





            b  Often small and unrecognized





          2  Acute lymphadenitis


  


            a  Inguinal lymph nodes enlarge - buboes





            b  May spread





              (1)  Systemically - fever





              (2)  Locally - granulomatous protitis





            c  Chronic inflammatory response








        c  Diagnosis





          1  serological





          2  Classically a skin test - Frei test





  (2)  Mycoplasma





    (a)  Smallest organisms able to survive extracellular 





      1  Lack a cell wall





        a  Highly pleomorphic





        b  Resistant to antibiotics directed against cell walls





      2  Found throughout nature as free living saprophytes and parasites





    (b)  Mycoplasma pneumoniae





      1  A major cause of respiratory disease (PPLO)





        a  Primary atypical pneumonia or "walking pneumonia"





        b  Estimated - 50% of all community acquired pneumonias during non-influenza periods





        c  Mainly children and young adults





        d  Seems to cause injury to mucosal cells leading to impairment of ciliary function





        e  Demonsrates a small fried egg appearance on H agar





    (c)  Diagnosis - culture methods are available but seldom used





      1  Usually serologic methods





        a  Cold agglutinins





        b  Complement fixation





      2  Immunologic tests may become more important





        a  IFA 





        b  ELISA





      3  Genital Mycoplasma





        a  Two species are pathogenic to humans





          1  M. hominis








          2  Ureaplasma urealyticum





        b  Pathogenesis unclear





          1  Many adults are asymptomatic





          2  Ureaplasmas are the cause of NGU in males, but also may be asymptomatic





          3  Ureaplasmas don't cause disease in females, but are implicated in low birth weight





          4  M. hominis is a cause of postpartum fevers in females but don't cause disease  in males





          5  M. hominis frequently recovered from patients with PID (Pelvic Inflammatory  Disease)





        c  Collection, transport and storage





          1  Collected on swabs and placed in transport media





            a  Very susceptible to drying





            b  Penicillin added to prevent bacterial over-growth





          2  Long term storage at -70oC





            a  -20oC effective for several weeks





            b  4oC for 24-48 hours





  (3)  Streptobacillus





    (a)  Streptobacillus moniliformis





      1  Only species in the genus





      2  If acquired from bite of rat - rat bite fever





      3  If acquired by ingestion of contaminated food (less common) - Haverhill fever





      4  Normal oral flora of wild and laboratory rats 





    (b)  Identification





      1  Cultured from blood, infected joint fluids, lymph nodes, pus from lesions





      2  Requires blood, ascitic fluid, or serum for growth





      3  Broth cultures - "fluff balls" or "bread crumbs" near bottom of tube








      4  Agar





        a  Small, smooth, glistening, colorless or grayish with irregular edges





        b  May spontaneously convert to L forms (no cell wall)





          1  Fried egg appearance





          2  Special stains usually required





      5  Indole, catalase, oxidase, nitrate negative





      6  Rat bite fever is generally part of history





      7  Serological tests available at CDC - disease very rare in U.S.





  (4)  Rickettsia





    (a)  Causes Rocky Mountain Spotted Fever





      1  Infect wild animals





      2  Disease passed by insect vectors





      3  Man is only an accidental host





    (b)  Obligate intracellular parasites





      1  Pleomorphic gram-negative coccobacilli





      2  Binary fission in cytoplasm of host cell





      3  Mature rickettsiae are released when cells are lysed 





      4  Usually affects endothelial cells of blood vessels 





    (c)  Identification





      1  Early diagnosis based on symptoms





        a  Fever





        b  Rash 





          1  the characteristically spreads from extremities to trunk





          2  helps differentiate Rocky Mountain Spotted Fever from meningococcemia





        c  Exposure to ticks








      2  Biopsy specimens from skin tissue can be stained with a specific immunofluorescent  reagent





        a  Serology provides primary means of diagnosis





          1  Weil-Felix is classic test for RMSF





          2  Complement fixation





    (d)  Diseases caused by the Rickettsinceace Group - Q fever, Typus fever, Rocky mountain spotted fever





12b. Identify characteristics of spirochetes to include their growth requirements, appearance, and clinical significance.





  (1)  Borrelia





    (a)  Spirochetes are slender coiled thread-like organisms that are motile.





    (b)  Morphology:





      1  Borrelia are 5 to 25 um long by 0.2 to 0.5 um wide and have 4 to 30 helical coils





      2  The waves have an amplitude of 1.5 um





  (c)  The genus Borrelia is composed of a large number of arthropod borne (tick) species.





      1  Borrelia recurrentis is the only louse borne species; it may also be carried by ticks





      2  Borrelia hermsii is tick borne





      3  Borrelia turicatae causes relapsing fever





      4  Borrelia burgdoyeria causes Lyme disease





    (d)  Relapsing fever is a febrile septicemia which occurs in the Southwest and West U.S., as  well as South America, Asia and Africa.  It may be fatal unless treated but is successfully treated with antibiotics





      1  The incubation period is 2 to 15 days





      2  Fever lasts approximately 1 week followed by an afebrile period lasting a few days to several weeks 





      3  The afebrile period is followed by a relapse with more fever





      4  As many as 10 relapses may occur particularly in untreated patients





      5  The disease affects the liver, spleen and kidneys








      6  Suitable antibiotics include tetracycline and chloramphenicol which may be given orally or IV at the beginning of the paroxysms with a rise in fever





    (e)  Diagnosis is made by observing the organism in the blood





      1  The organism can be grown in artificial media containing blood, serum or tissue





      2  Previously thought to be a strict anaerobe, Borrelia is now known to be microaerophilic





      3  Acridine Orange may be used to observe the organism by FA on a dried blood smear





      4  Darkfield examination of a fresh blood specimen will show the corkscrew-like motility





      5  The organism may be observed on Gram Stained smears or Wright's Stain, Giemsa or  Silver impregnation stains may be used.  The Borrelia stains well with any aniline dye





      6  Borrelia may be stored for as long as 25 years at -70oC





  (2)  Leptospira





    (a)  Species





      1  L. interrogans - pathogenic





      2  L. biflera - saprophytic





    (b)  Morphology





      1  Occur as helical coiled threads with both ends hooked





      2  Leptospira are 6-20um long and about 0.1um in diameter





    (c)  Epidemiology





      1  Occur in water





      2  Cause disease in humans and other mammals





    (d)  Recovery and identification 





      1  Microscopic





        a  Darkfield microscope





        b  Invisible with a regular light microscope because of narrow diameter








      2  Media - can be grown on Fletchers or Stuarts liquid media





      3  Recovery sites





        a  Organisms recovered from blood first week





        b  After first week - urine will most like yield organisms for several months





      4  For animal inoculations, hamsters or guinea pigs may be used





  (3)  Treponema





    (a)  Morphology





      1  Treponemes are 6 to 15 um long and 0.1 to 0.2 um wide with pointed heads





      2  They are motile with rapid corkscrew motion





        a  3 flagella at each pointed end





        b  Cause a spiral movement





      3  All three pathogenic species are morphologically identical





    (b)  Treponema pallidum





      1  It causes Syphilis





      2  T. pallidum is extremely invasive, attacking all tissues and areas of the body including the brain





      3  Syphilis is separated into 3 stages





        a  Primary - Early, Chancre that heals after 2-6 weeks





        b  Secondary - Infections after 6-8 weeks a rash appears





        c  Tertiary - late 3-10 years after initial infection lesions localize in various organs





      4  T. pallidum is microaerophilic to anaerobic





      5  Syphilis is treated with penicillin, Erythromycin or Tetracycline 





      6  The treponeme of syphilis cannot be grown on artificial media





      7  Darkfield - visual examination





    (c)  Treponema pertenue





      1  T. pertenue causes Yaws in the hot, humid countries of the tropics, especially Africa








      2  It invades the skin, bones and soft tissues





      3  In areas where Yaws is prevalent, the incidence of syphilis and Pinta are rare and the converse is true





    (d)  Treponema carateum





      1  T. carateum causes Pinta in the tropical areas of Central and South America





      2  Primarily affects cutaneous tissue causing cosmetic disfiguration





  (4)  Direct Examination





    (a)  Darkfield microscopy 





      1  Organisms too thin to be observed by light microscopy





      2  Organisms appear white against a dark background





        a  Rotate along longitudinal axis





        b  May also have a directed back and forth movement





    (b)  Collection of Specimen





      1  Choose youngest lesion





      2  Clean lesion with saline and blot dye





        a  Obtain clear serum exudate





        b  Gently open lesion if necessary





      3  Touch a glass slide to the clear exudate





        a  Apply gentle pressure to base of lesion





        b  Wipe away first few drops





        c  Add coverslip





      4  A capillary pipette may be used to extract exudate





      5  If there is no exudate





        a  Add a drop of saline to lesion





        b  Aspirate lesion material from base of lesion with a 26-gauge needle





    (c)  Obtain before antibiotic therapy








    (d)  Non pathogenic Treponemes





      1  Part of normal flora of oral and rectal mucosa





      2  Results must be cautiously and carefully interpreted





    (e)  Proper safety precautions must be observed





      1  Lesions may be infective - wear gloves





      2  Carefully dispose of all materials





      3  Disinfect work area


�
CONCLUSION  ( 5 min.)











SUMMARY:





12a. Identify characteristics of the listed organisms to include their growth requirements, appearance and clinical significance.





  (1)  Chlamydia





  (2)  Mycoplasma





  (3)  Streptobacillus





  (4)  Rickettsia





12b. Identify characteristics of spirochetes to include their growth requirements, appearance, and clinical significance.





  (1)  Borrelia





  (2)  Leptospira





  (3)  Treponema








REMOTIVATION:














ASSIGNMENT:














