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 They are called “mycobacteria” because they were originally thought to be fungi due to their similar 
appearance under the microscope. However, they are actually a type of bacteria, not fungi.

bacilli

 ب اهغبصأ حر كيهل
⬇

 ةيسيئر تاوطخ ثلاث نع ةرابع Ziehl-Neelsen لا
 ةحيرشلا ةيفلخ و  organism لا غبصت رمحا اهنول primary stain مدختسب ىلولأا ةوطخلا

 ةحيرشلا نم نوللا ليشي acid لا ىتح decolorization with acids ةيناثلا ةوطخلا
 تافلتخم ينتغبص تمدختسا نوكب كيهف قرزا اهنول نوكب ةغبص counterstain ةثلاثلا ةوطخلا

 ةفلتخم ناولأب
When the Ziehl-Neelsen stain is applied to a sample containing acid-fast bacteria, the 

carbol fuchsin penetrates the cell wall and stains the bacteria red. During the 
decolorization step with acid-alcohol, the acid-fast bacteria retain the stain due to the 

waxy layer in their cell wall, while other bacteria lose the stain and appear colorless. This 
property of retaining the stain despite exposure to acids is why acid-fast bacteria are 

described as “acid-fast bacilli” 

❌

 Gram positive/ Gram negative 



bacilli

Z.N لا ليدب

fluoro microscope

Light microscope 

Organism = yellow 
Background = black 

So, it’s affecting the area with 
more oxygen in the body.

Selective media 

 عيباسأ ثلاث = عرسا growth لا



؟؟ ببسلا 
high lipid content in cell wall

The cord factor contributes to the integrity of the 
mycobacterial cell wall, which is important for 

resisting host immune defenses and antimicrobial 
agents.

The cord factor enhances the ability of M. tuberculosis to 
interact with and invade host cells

Main pathogenesis 



 مهفلل سب ليصافتلاب حرشلا تركذ ام ةروتكدلا

1. Initial Infection: When M. tuberculosis enters the body, it is usually phagocytosed by macrophages, 
which are specialized immune cells tasked with engulfing and digesting pathogens. However, M. tuberculosis 
has developed mechanisms to survive and even replicate within macrophages, allowing it to evade the immune 
system’s initial response.

2. Activation of Cell-Mediated Immunity (CMI): As the infection progresses, the body’s adaptive 
immune response is activated, primarily through cell-mediated immunity (CMI). This involves the activation of T 
lymphocytes (specifically CD4+ and CD8+ T cells) by antigen-presenting cells, such as dendritic cells and 
macrophages, which present M. tuberculosis antigens to the T cells.

3. Formation of Granulomas: Granulomas are organized structures composed of immune cells, 
primarily macrophages and T cells, surrounded by a cuff of fibroblasts and connective tissue. The formation 
of granulomas is initiated by the aggregation of activated macrophages and T cells at the site of infection.

4. Recruitment of Immune Cells: Chemokines and cytokines released by activated immune cells attract 
additional immune cells to the site of infection. This includes monocytes, neutrophils, and other leukocytes, 
which further contribute to the formation and maintenance of the granuloma.

5. Central Core Formation: Within the granuloma, infected macrophages containing M. tuberculosis 
undergo fusion to form multinucleated giant cells. These giant cells attempt to contain the infection by walling 
off the bacteria within the granuloma’s central core.

6. Encapsulation: Fibroblasts and connective tissue surround the granuloma, forming a barrier that 
helps contain the infection and prevent its spread to surrounding tissues.

Overall, granuloma formation is a 
critical aspect of the immune 
response to M. tuberculosis 

infection, playing a central role in 
containing the pathogen and 
preventing its dissemination,

 M. tuberculosis can spread throughout the body, 
leading to widespread dissemination and the 

development of miliary tuberculosis, a severe and 
often fatal form of the disease characterized by 
the formation of numerous small tubercles in 

multiple organs.



 ةرم لولأ مسجلا لخدي organism لا الم

They can persist in the body for years without causing symptoms, a 
condition known as latent tuberculosis (Latent TB).

Reactivation: In some cases, particularly when the immune system 
weakens or becomes compromised, such as due to other illnesses or 
medications, the dormant bacteria in the Simon foci can reactivate. 
This reactivation leads to the development of active tuberculosis, 
where the bacteria multiply and cause symptoms.

Disseminated tuberculosis occurs 
when the infection spreads beyond 
the lungs to other organs, such as 
the kidneys, bones, or brain.



More oxygenated 

 the bacteria can spread beyond the 
lungs through the bloodstream. Miliary 
tuberculosis can affect multiple organ 
systems and is associated with a more 
severe and disseminated form of the 
disease.

 **Cavitation**tubercles can enlarge and coalesce, forming larger cavities 
within the lung tissue.

**Bronchial Erosion** As these cavities grow, they can come into contact 
with nearby structures, including the bronchial tubes

**Emptying Contents**If a cavity erodes into a bronchial tube, its contents, 
including bacteria, dead cells, and other debris, can be expelled from the 

lungs when the infected person coughs, sneezes, or even talks.
**Spread to Others (Open TB) ** the infected person is now actively 

expelling infectious material into the air. If another person inhales these 
infectious droplets, they can become infected with tuberculosis.



؟؟ cell mediated immunityنوكب immune system لا ىتم
 و نوكتت ىتح عيباسأ 3 اهدب
 هدنع صخشلا نوكب نوكتت الم

tb عم لماعتي ةردقلا



+organs transplant



This is because the impact of each drug’s side effects is diluted when combined with other 
drugs. So, even if one drug in the combination has side effects, they might not be as severe 

because they are balanced out by the other drugs in the regimen.
Additionally, some drugs may actually counteract the side effects of others. For instance, if 
one drug causes gastrointestinal disturbances, another drug in the combination might have 

a protective effect on the stomach lining, reducing the severity of those disturbances.

Synergistic Effects



Second line



1. Clinical Presentation: The symptoms of pulmonary diseases caused by atypical mycobacteria can closely resemble 
those of tuberculosis. These symptoms may include cough, fever, night sweats, weight loss, fatigue, and shortness of 
breath. Since these symptoms overlap with those of TB, it can be challenging to differentiate between the two based 

solely on clinical presentation.
2. Radiological Findings: Both TB and diseases caused by atypical mycobacteria can produce similar radiological 

abnormalities in the lungs. These abnormalities may include nodules, cavities, infiltrates, and fibrosis. As a result, the 
radiological features observed on chest X-rays or CT scans of patients with NTM infections can be difficult to 

distinguish from those seen in TB cases.
3. Histological Features: Histological examination of lung tissue samples from patients with NTM infections may 

reveal granulomas, which are also characteristic of tuberculosis. Granulomas are clusters of immune cells that form in 
response to chronic inflammation caused by the mycobacterial infection. Additionally, other histological features such 

as caseating necrosis may be present in both NTM and TB infections, further complicating the differentiation 
between the two.



1)  A 56-year-old Indian woman with a chronic cough,  night 
sweats, and weight loss for 4 months goes to a  pharmacy 
for a medication. In addition to a cough suppressant, the 
medicine she can buy over-the-counter  in her country 
contains isoniazid. Her symptoms initially improve 
dramatically, but return in a few weeks  and her illness 
continues to progress. What is the most  likely diagnosis?
(A) Asthmatic reaction to the medication
(B) Chronic bronchitis
(C) Mycoplasma pneumonia
(D) Pneumococcal pneumonia
(E) Tuberculosis

The answer is E: Tuberculosis..

2) Which one of the following is characteristic of
mycobacteria?
A. They contain mycolic acids.
B. They are resistant to inactivation by heat.
C. They grow extracellularly.
D. They are anaerobic.
E. They are spore forming.

Correct choice
A. Mycobacteria are unique in
that their cell walls contain high concentrations of
mycolic acids. Mycobacteria are not particularly
heat resistant, as witnessed by their susceptibility
to pasteurization. They are aerobic, intracellular
organisms that do not form spores.

3) The treatment of tuberculosis
A. is initiated with a single "first-line" drug.
B. is initiated after the results of sensitivity testing is
available.
C. is most effective in patients with chronic or arrested
tubercles.
D. may last 2 to 3 weeks.
E. should be directly observed whenever possible.

Correct answer = E. Where directly observed ther-
apy used, the incidence of new cases falls drama-
tiacally and success of therapy is much more
likely. The standard procedure is to begin treat-
ment with two or more drugs to prevent emer-
gence of resistant strains. Sensitivity tests are an
important guide to modifying treatment, but sensi-
tivity data are not required to initiate therapy. In
chronic or arrested tubercles, the organisms are
nonproliferating, and therefore are not susceptible
to many antimicrobial agents.



344 32. Summary Of Clinically Important Microorganisms

M. pneumoniae is found as part of the normal flora of the human mouth and
and genitourinary tract. It is transmitted person to person by respiratory
droplets.

M. pneumoniae has a membrane-associated cytoadhesin (P1) that binds to
ciliated bronchial epithelial cells, and inhibits ciliary action. This results in an
inflammatory response in bronchial tissues. M. pneumoniae produces an
exotoxin that is similar to pertussis toxin.

• Primary atypical pneumonia:
This disease of the lower respiratory tract is the best-known form of M.
pneumoniae infection. It is also referred to as "walking pneumonia"
because the signs and symptoms may be minimal, and the patient usu-
ally remains ambulatory throughout the illness. M. pneumoniae infection
also causes bronchitis, pharyngitis, and nonpurulent otitis media. The
highest incidence of disease occurs in older children and young adults (6
to 20 years old).

[M. PNEUMONIASE IS CONTINUED ON THE NEXT PAGE.] 

• Treatment: Doxycycline,
azithromycin, erythromycin or levo -
floxacin are the drugs of choice. 

• Serologic tests such as
complement fixing anti-
bodies to M. pneumoniae
are the most widely used
procedures for establish-
ing an identification of pri-
mary atypical pneumonia. 

• M. pneumoniae is difficult
and expensive to culture.

• Commercially available
DNA probes can be used
to detect M. pneumoniae
in sputum specimens.

M. tuberculosis survives and grows in host macrophages, where it can
remain viable but quiescent for decades. Immunosuppression can lead to
reactivation. M. tuberculosis produces no demonstrable endo- or exotoxins.

Tuberculosis is the principal chronic bacterial disease in humans, and is the
leading cause of death from infection worldwide. Transmission is by aerosol
droplets produced by coughing, and depends on crowded conditions and
poor ventilation.

• Tuberculosis:
Tubercles (productive granulomatous lesions) form in the lung following
infection by M. tuberculosis. Their formation is mediated by the host
immune response. The lesion may arrest and become fibrotic and calci-
fied, or it can break down, resulting in spread of the infection via the
lymph and bloodstream. M. tuberculosis can seed different tissues, caus-
ing, for example, chronic pneumonitis, tuberculous osteomyelitis, or
tuberculous meningitis. If active tubercles develop throughout the body,
this serious condition is known as miliary (disseminated) tuberculosis.

• Treatment: A long course of com-
bined antibiotic treatment (6 months
or more) with isoniazid, rifampin,
pyrazinamide, and ethambutol is
required for a cure.

• Prevention: Bacille Calmette-
Guerin vaccine is available, and is
used for tuberculin-negative individ-
uals under sustained heavy risk of
infection. Isoniazid is used prophy-
lactically, for example, for tuberculin-
positive, asymptomatic  individuals,
who need immunosuppressive ther-
apy for other illnesses. 

• Acid-fast bacteria can be
observed in clinical speci-
mens treated with Ziehl-
Neelsen stain.

• Nucleic acid probes can
be used to detect M.
tuberculosis DNA that has
been amplified by poly-
merase chain reaction.

• The organism can be cul-
tured on specialized
media such as
Lowenstein-Jensen agar.

Mycoplasma species
Mycoplasma pneumoniae

Mycoplasma
Common characteristics

• Not seen with Gram stain because it lacks peptidoglycan cell
walls

• Plastic, pleomorphic shape (neither rods nor cocci)

• Three-layer (trilaminar) cell membrane contains sterols

• Rarely cultured for diagnostic purposes

Pathogenesis/Clinical Significance Laboratory IdentificationTreatment and Prevention

Pathogenesis/Clinical Significance Laboratory IdentificationTreatment and Prevention

Mycobacterium tuberculosis

 ةعيرس ةعجارم
🏃



Bacteria – Mycobacteria 
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Mycobacterium Leprae - The good, the bad, and the lion faced 

1. Thrives in cool temperatures leading to growth in extremities 
2. Acid Fast Gun slinger - Acid fast, carbol fuscion stain 
3. Tassels on coat and jacket - Mycolic acids 
4. Armadillo County - Armadillos are the major reservoir - commonly called Hanson’s disease 
5. Hanson the Armadillo – Hanson’s Disease 
6. Clinical presentations 

a. Tuberculoid # 1 
i. Jail Cell 1 - Helper TH1 cells stimulate macrophages to engulf the bacteria in cell mediated 

immunity 
ii. Well demarcated bald spot - Mild symptoms, well demarcated hairless lesions on skin 

iii. Shovel in mound of dirt - Lepermans skin test - test for immune reaction, similar to TB Test, 
wheel will form if positive  

b. Lepromatous presentation #2 
i. Jail Cell 2 with laughing prisoner- TH2 cells promote humoral (humorous) response  

ii. Prisoner breaking out of cage - Bacteria being unable to contained in macrophages 
iii. Touching each other - High chance of transmission human to human 
iv. Prisoner are wearing glove and stockings - Distal portions are affected in a glove and stocking 

pattern 
v. Extensor surfaces w/ patches - Numerous extensor surfaces are cooler and present with 

disease of demarcated lesions 
vi. Mask on the gunslinger - Leonine faces, facial deformity.  

7. Treatment - multi drug therapy for long time 
8. Deputy carrying a rifle - TH1 Dapsone and rifampin for 6 months (deputy and rifle) 
9. Deputy with rifle and white cloth, and cloth escape rope - TH2 Dapsone, rifampfin, and Clofazimine for 2-5 

years 

 ةرضاحلماب ةروكذم ليصافتلا لك شم


