
Mycobacteria: TB
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Strict aerobes
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-Heat-shock prot: a protein induced in a living cell in response to a rise in 
temperature above the normal level.
-Resistant to dessication, but sensitive to UV light
-M. TB is facultative intracellular pathogen unlike M.leprae, therefore can be 
cultured
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Corynebacterium•
Mycobacterium•
Nocardia•

CMN:
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Spread of the organism within the body occurs by two mechanisms:
(1) A tubercle can erode into a bronchus, empty its caseous contents, and thereby spread the 
organism to other parts of the lungs, to the gastrointestinal tract if swallowed (e.g. M.bovis in 
milk), and to other persons if expectorated.
(2) It can disseminate via the bloodstream to many internal organs. Dissemination can occur 
at an early stage if cell-mediated immunity fails to contain the initial infection or at a late 
stage if a person becomes immunocompromised.
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-There are two types of lesions:
(1) Exudative lesions, which consist of an acute inflammatory response and occur chiefly in 
the lungs at the initial site of infection.
(2) Granulomatous lesions, which consist of a central area of giant cells containing tubercle 
bacilli surrounded by a zone of epithelioid cells. These giant cells, called Langhans’ giant 
cells, are an important pathologic finding in tuberculous lesions. A tubercle is a granuloma 
surrounded by fibrous tissue that has undergone central caseation necrosis. Tubercles heal by 
fibrosis and calcification.
-The primary lesion of tuberculosis usually occurs in the lungs. The parenchymal exudative 
lesion and the draining lymph nodes together are called a Ghon complex
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Skin TB

   New Section 2 Page 21    



Bone TB
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Auramine-rhodamine: a fluorescent stain for screening
Acid fast: for confirming
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Auramine stain
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Initial pahse:isoniazid,rifampin & pyrazinamide (add streptomycin in case of MDR)1.
Continuation pahse: isoniazid and rifampin2.
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Using UV lights in the ventilation sys of quarantine facilities•
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Mycobacteria: Leprosy & MOTTs
Wednesday, August 1, 2018 8:20 PM
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Leprosy= Hansen's disease

   New Section 2 Page 42    



Leprosy= Hansen's disease
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Tuberculoid leprosy: paucibacillary leprosy
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-Arthur's phenomenon: a form of immune complex-mediated hypersensitivity
-The CMI response consists primarily of CD4-positive cells and a Th-1 profile of
cytokines, namely, interferon-γ, interleukin-2, and interleukin-12. It is the CMI
response that causes the nerve damage seen in tuberculoid leprosy.
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-Lepromatous leprosy is also known as multibacillary leprosy
-The nerve damage seems to be caused by direct contact as there are many organisms

People with LL produce INF-β whereas those with TL produce INF-γ. INF-β inhibits 
synthesis of INF-γ thereby reducing the CMI response needed to contain the infection
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synthesis of INF-γ thereby reducing the CMI response needed to contain the infection

Note that in LL, only the cell-mediated response to M. leprae is defective (i.e., the 
patient is anergic to M. leprae). The cell-mediated response to other organisms is 
unaffected, and the humoral response to M. leprae is intact. However, these antibodies 
are not protective.
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The atypical mycobacteria are classified into four groups according to their rate of 
growth and whether they produce pigment under certain conditions. The atypical 
mycobacteria in groups I, II, and III grow slowly, at a rate similar to that of M. 
tuberculosis, whereas those in group IV are “rapid growers,” producing colonies in 
fewer than 7 days. Group I organisms e.g. M. marinum produce a yellow-orange–
pigmented colony only when exposed to light (photochromogens), whereas group II
organisms e.g. M.scrofulaceum produce pigments in the dark (scotochromogens). 
Group III mycobacteria e.g. M. avium produce little or no yellow-orange pigment, 
irrespective of the presence or absence of light (nonchromogens).
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Spot Exam Revision
Wednesday, August 1, 2018 2:20 PM
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E.coli, klebsiella
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Urase test - proteus

Safety pin- yersinia Pestis
Bipolar staining
Bubonic 
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Syphilis RPR
Confirmatory - TPHA test

Browne's tubes- sterilization
Sterilization- changes to green 

Autoclave tape•

For chemical control of sterilization
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Strep pneumonia•

Haemophilus•

Capsule.
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A- Stuart. Neiseria gonorrhea

B-RCM

Tube coagulase test
Coagulase negative staphylococcus
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Gram negative - strep pneumoniae
Optochin and bile solubility

Campylobacter- wings
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Bacillus anthracis
Septicemia
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N.gonorrhea

Pseudomonas
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S.aureus

Gram negative diplococci . N.gonorrhea
Clamydiatricho
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Dark grey colonies- corynobacterium diphtheria
Albertstaun
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E.coli klebsiella-

Bile esculin test for e.fecalis
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Drumsticks
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Fields mackintosh
B- anaerobiasis tube indicator 
Changes to colourless

Brucellosis
Salmonellosis

   New Section 2 Page 82    



   New Section 2 Page 83    



   New Section 2 Page 84    



Dienes phenomenon
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Storks
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TCBS
Caryblair
Selenite F
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Ss media. Salmonella
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N.gonorrhea
If specimen is csf- meningitidis

A-Neiseria meningitis
B-gonorrhea
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Serum- microfilter,

Blade-radiation

Strep pneumonia
H.influenzae
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Importance- same species
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Axial filaments contain endoflagella = periplasmic flagella

Spirochaetes: Treponema
Tuesday, August 7, 2018 3:14 PM
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Cant be cultured bcoz it is an obligate ( but not intracellular) 
pathogen. Unlike treponemes and leptospitrae, borreliae are larger, 
accept Giemsa and other blood stains, and can be seen in the 
standard light microscope
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Chancre of primary syphilis. Note the shallow ulcer with a rolled edge 
(red arrow) that is typical of a syphilitic chancre
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Moist lesions on the genitals are called condylomata lata 

Condylomata lata
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Secondary syph: papulosquamous lesions on the right palm.Palmar 

lesions are typically bilateral
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Neurosyphilis: tabes dorsalis, paresis

-Gumma: syphilitic granuloma
-In tertiary syphilis, it infects the endothelium of small blood 
vessels, causing endarteritis
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Aneurysm of the ascending aorta

early stage where symptoms of secondary syphilis can 
reappear and patients can infect others

1.

late stage where no symptoms occur and patients are not 
infectious

2.

The latent period can be divided into:
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-Congenital syphilis: 8th nerve damage, notched teeth 
(hutchison's), tabes dorsalis
-Skin and bone lesions, such as Hutchinson’s teeth,mulberry 
molars, saber shins, saddle nose, rhagades, snuffles, and frontal 
bossing, are common. 
-Snuffles: syphilitic rhinitis

Hutchison's teeth
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Saber shins
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Saddle nose

Rhagades
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Dark fielda.
DFA - direct fluorescent antibodyb.

Microscopy1.

Nonspecific serologic tests by use of nontreponemal anitigens eg 

cardiolipin which react with antibodies in serum samples from 
patients with syphilis. These antibodies, which are a mixture of IgG 
and IgM, are called “reagin” antibodies. Flocculation tests (e.g. 

VDRL and RPR tests) detect the presence of these antibodies. False-
positive reactions occur in infections such as leprosy, hepatitis B, 

and infectious mononucleosis and in various autoimmune diseases. 
Therefore, positive results have to be confirmed by specific tests. 

2.

3 important approaches in lab diagnoses:
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Therefore, positive results have to be confirmed by specific tests. 
These tests can also be falsely negative as a result of the prozone 

phenomenon. In the prozone phenomenon, the titer of antibody is 
too high (antibody excess), and no flocculation will occur. On 
dilution of the serum, however, the test result becomes positive
Specific tests: These tests involve the use of treponemal antigens 

and therefore are more specific than those described earlier

3.

Dark-field: T. palidum
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-False positive reactions occur in infections such as leprosy, 
hepatitis B, and infectious mononucleosis and in various 
autoimmune diseases
-Falsely negative as a result of the prozone phenomenon. In the 
prozone phenomenon, the titer of antibody is too high (antibody 
excess), and no flocculation will occur. On dilution of the serum, 
however, the test result becomes positive
-Congenital syphilis is based on the finding that the infant has a 
higher titer of antibody in the VDRL test than has the mother

These tests remain positive for life after effective treatment and 
cannot be used to determine the response to treatment or 
reinfection
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reinfection

-Benzathine pen: long acting penicillin for prim and sec syphilis
-Pen G for congenital and late syph
-Syphilis Rx  is associated with Jarisch–Herxheimer reaction
-Jarisch–Herxheimer reaction: is a reaction to endotoxin-like 
products released by the death of harmful microorganisms within 
the body during antibiotic treatment. Efficacious antimicrobial 
therapy results in lysis of bacterial cell membranes, and 
consequently releases bacterial toxins into the bloodstream , 
resulting in a systemic inflammatory response or systemmic shock. 
This reaction occurs after treatment of  spirochetal diseases such as 
syphillis, Lyme disease, leptospirosis, and relapsing fever
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-Bejel: in Africa
-Yaws: tropical countries (caused by T. pallidum subspecies pertenue) 
-Pinta: Central and S. America (caused by Treponema carateum)
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Lyme disease can cause Bells palsy

Spirochetes: Borrelia & Leptospira
Thursday, August 9, 2018 11:15 AM
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Clinical Findings
The clinical findings have been divided into three stages; In stage 1 (early 
localized stage), the most common finding is erythema chronicum migrans (also 
called erythema migrans), an expanding, erythematous, macular rash that often 
has a “target” or “bull’s eye” appearance

-In stage 2 (early disseminated stage), which occurs weeks to months later,
cardiac and neurologic involvement predominates. Myocarditis, accompanied by
various forms of heart block, occurs. Acute (aseptic) meningitis and cranial
neuropathies, such as facial nerve palsy (Bell’s palsy), are prominent during this
stage. Bilateral facial nerve palsy is highly suggestive of Lyme disease
-In stage 3 (late disseminated stage), arthritis, usually of the large joints (e.g., 
knees), is a characteristic finding. Lyme arthritis is thought to be autoimmune in 
origin. Encephalopathy also occurs in stage 3
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The illness is typically biphasic, with fever, chills, intense headache, and 
conjunctival suffusion (diffuse reddening of the conjunctivae) appearing early in 
the disease, followed by a short period of resolution of these symptoms as the 
organisms are cleared from the blood.
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Chlamydia & Mycoplasma
Tuesday, August 14, 2018 3:10 PM
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WHO STAGES

1.Trachomatous inflammation, follicular (TF)—Five or more follicles of >0.5 mm on the 

upper tarsal conjunctiva

2.Trachomatous inflammation, intense (TI)—Papillary hypertrophy and inflammatory 

thickening of the upper tarsal conjunctiva obscuring more than half the deep tarsal vessels

3.Trachomatous scarring (TS)—Presence of scarring in tarsal conjunctiva.

4.Trachomatous trichiasis (TT)—At least one ingrown eyelash touching the globe, or 

evidence of epilation (eyelash removal)

5.Corneal opacity (CO)—Corneal opacity blurring part of the pupil margin
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Colonial morphology: fried egg-appearance
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Colonial morphology: fried egg
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Chlamydia & Mycoplasma
Monday, September 3, 2018 11:06 PM
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Actinomycetes,Streptomyces,Actinomadura
Wednesday, August 15, 2018 9:56 AM
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Yellow sulfur granules

   New Section 2 Page 177    



   New Section 2 Page 178    



Branching diagram*
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AEROBIC ACTINOMYCETES

*first 4
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Macro - sulfur granules

PCR, 16s RNA Genetic Sequencing
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ZN stain- mycobacteria- no branching
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Rickettsiae
Thursday, August 16, 2018 11:06 AM
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*Bartonella has been reclassified

Diseas pattern follows vector distribution
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Also known as Kenya fever2.
Mostly isolated in tourists3.
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Head louse also implicated1.

SFG: spotted fever grp
TG: typhus grp

   New Section 2 Page 189    



Tissue tropism for small blood vessels
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In Weil-Felix reaction, there's X-reaction with Proteus vulgaris

Top right: geimsa showing intracellular pathogen
Top left: specimen from vector 
Bottom: immuno
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ORIENTIA
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Differential Dx: infection by aerobic gram-ve bacillus•
Top: black eschar

Bottom: rash
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Top right: +ve WF reaction, agglutination
Top left: -ve WF reaction
Bottom: +ve fluorescent

   New Section 2 Page 195    



   New Section 2 Page 196    



   New Section 2 Page 197    



   New Section 2 Page 198    



   New Section 2 Page 199    



Q-querry; previously, the cause not known 
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Passive phagocytosis
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Hemangioma pic
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Mycobacteria 

Carbol fuschin•
3% acid alcohol for decolorisation•
100ml methylene blue / malachite blue for counter staining•

-ZN stain components:

-4% NaOH for decontamination phenol
-L-J medium
-other selective media

brigh red M.TB

Practical 
Wednesday, August 29, 2018 10:25 AM
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Spirochetes
-hard to grow,  serological testing used more often
-T.palidum
-Treponemal test: confirmatory

Flocculation where positive•
No flocculation where negative•
Mononucleosis and Malaria Give positive results•

-Non Treponemal test: for diagnosis eg RPR

antigens attached to sheep/rabbit milk•
Hemaglutination if positive•
Tight malt at the bottom of the well if negative•

-Treponemal/Specific tests: TPHA

H.ducreyi1.
T.palidum2.

NB: the two bacteria that cause chancre
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