The Mycobacteria

(the Fungus-bacterium)

Tuberculosis and Leprosy
M. tuberculosis and M. lepre

Genus: Mycobacteria
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slender, curved rods
Hydrophobic
Acid fast

The cell wall is
composed
— myecolic acids,
— complex
waxes,
— unigue

glycolipids.
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The Mycobacteria

 three main groups.

— non-pathogenic mycobacteria,
— obligate pathogenic mycobacteria

— potential pathogenic mycobacteria
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Physical Characteristics

Highly resistant to trauma and environment
Gram stain does not work

Zlehl-Neelsen does

Slow growth (doubling time (18-24h)
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TB disease In different places in the
body

—— hrain

lymph
node
pleura

lung
spine

Genus: Mycobacteria 7



=

1III_I 1.

1884 First TB sanatorum Is
stablished in the Lnited !

OR5: Jean-Antoine

“illemin pr

Ove s

: that

TEBiscontagious

State s

194 3: Streptomyycin, a

drug used to treat TE,

Bythe mid-1970s, mos

TE =a

United |

s discovered

natoriums in the
~tates had closed

| | | | | I | |
I I I I || I I | I | I
1800 1820 1840 1860 1850 1900 15920 1940 77190 15930 2000

1882: Robert Koch
discovers M. tuberculosis,

the bacteria that causesTH

194 3-1952: Two maore

are discovered

drugs
to treat TH
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Pathogenesis

Macrophage
activation: cell-
mediated immunity

Inhibits macrophage

activation
L

TH2 cell
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Lymph nodes

Pathogenesis

FPrimary Post-primary

Cavitary lesion(s)

Primary lung lesian Mitiary (multiple) lesions
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Inhalation of bacteria

Bacteria reach lungs;
enter macrophages

o . Dead
- ina:-. eria reproduce phagocytes,
acrophages necrosis

M. tuberculosis

:

 Lesion begins to form
(caseous necrosis)

Phagocytes,
T cells, and
B cells
trying to

kill bacteria

Activated
macrophages

I:esipn
 liquifies

Bacteria cease to
grow; lesion calcifies
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Steps in the pathogenesis of TB.

Genus: Mycobacteria

11



Localized Infection Systemic Infection
1, Entry i\ 1 Bty
3. Exit L 4. Exit
ey
2. Disease
_ 2. Spread
Preumonia —___ | - d'/{;. ?lgm phatic &
" ey
Granlmcrrnatuus . hematogenous)
lesiong
3. Disease
Granulomas
at any site
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Primary
B
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Post Primary TB
* Endogenous reactivation or exogenous re-
Infection

e | esions

* Open / infectious case

Genus: Mycobacteria
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Transmission of TB
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Pathogenesis of TB infection and disease.

Area of
detail for
boxes
2,4, &5

Droplet nuclei containing tubercle bacilli are inhaled, enter the
lungs, and travel to the alveoli.
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Bronchiole

Blood vessel

\ "{;'-‘ Tubercle
( bacilli
Alveoli
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Genus: Mycobacteria

Brain

Lung

Kidney
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Genus: Mycobacteria

Special
immune cells
form a hard
shell (in this
example,
bacilli are in
the lungs)
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Hard shell
breaks down
and tubercle
bacilli escape
and multiply (in
this example,
TB disease
develops in the
lungs)



Progression of TB.

* People who are exposed to TB may or
may not develop TB infection.

e People with TB infection may or may not
develop TB disease.

* The risk of developing TB disease Is
highest In the first 2 years after infection.

Genus: Mycobacteria
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Feople Exposedto TH

MO TB IMFECTION

Megative Skin

Test Reaction

MOT Infectious

Femain

NOTE INFECTION

MOT Infectious

TBINFECTION
Fositive Skin
Test Reaction

MOT Infectious

Caring the first 2 years
after infection, people

with TH infection are at
high rigk of developing
TH disease.

TB DISEASE

flay Be

Fermain
B INFECTION
MO TE DISEASE

MOT Infectious

JFECTIOUS
Afterthe first 2 years, INFECTIOUS

the risk is loweer, but
peaple with TH infection
can develop TH disease
at any point in their
lives. Some medical
conditions increase the
fisk for TH disease.




Other Mycobacteria

e M. bovis =»tuberculosis in cattle

o M. lepre =» leprosy

Genus: Mycobacteria
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Leprosy

M. lepre

Genus: Mycobacteria
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L_eprosy

e Hansen’s Disease
* Mycobacterium leprae.

e Leprosy has two common forms,
— tuberculoid and lepromatous,
— Both forms produce lesions on the skin,

Genus: Mycobacteria
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Symptoms
* Hypopigmentation
— Loss of sensation

— Chronic skin lesions
— Muscle weakness

e Lepromin skin test

Genus: Mycobacteria
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Leprosy

o Several forms
* Prodromal symptoms generally slight

o Classification
— Indeterminate
— Tuberculoid
— Borderline

Genus: Mycobacteria
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Disease management

chemotherapy to stop the infection;

treatment to minimize potential physical
deformities; and

physical, social, and psychological
rehabilitation.

Close follow-up

Genus: Mycobacteria
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Global leprosy situation 2000




	The Mycobacteria�� (the Fungus-bacterium)
	Structure 1
	Structure 2
	The  Mycobacteria
	Physical Characteristics
	TB disease in different places in the body
	Pathogenesis
	Pathogenesis
	Primary TB
	Post Primary TB
	Transmission of TB
	Other Mycobacteria
	Leprosy
	Leprosy
	Symptoms
	Leprosy
	Disease management
	Global leprosy situation 2000

