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Lec 2: Spore Forming G+ Bacilli

Bacillus Species
spore forming rods occurring in chains includes large aerobic or facultatively anaerobic + 
Saprophytic(meaning they are mostly found where there is decomposed organic matter so they are 
ubiquitous(prevalent in soil, water, and air)

Bacillus subtilis is a model 
organism in bacteriology, 
particularly used for studying
chromosomal multiplication in 
bacteria and for its role in 
antibiotic
production as well as probiotic 
production, but overall it does not 
seem
to cause significant human 
disease except in immune 
compromised
individuals).

 B thuringiensis which is found in 
insecticides.

 ةزھجأ( medical devices دوجو لمشت ةباصلإا رطخ نم دیزت يتلا لماوعلا -
 ثیح ،)ةیدیرولا تاردخملا( intravenous drugs مادختسا وأ )مسجلا لخاد ةیبط
 مدلا ممست( catheter-associated septicemia ـب ةباصلإا ةیلامتحا دادزت
)هرطسقلاب طبترملا

-Enterotoxins are usually produced by bacteria outside the host 
and therefore cause symptoms soon after ingestion of B. cereus, 
the spores germinate if left at room temperature and when they 
come into contact with organic matter or within
an insect or animal host.

Some notes on Bacillus cereus

-B.cereus are inherently resistant to
Penicillin and cephalosporins ,while B.anthrax could be 
sensitive to them that is why the main stream of treatment 
for gastroenteritis is fluid and electrolytes replacement and 
no need for antibiotics treatment since they are inherently 
resistant to penicillin and cephalosporin) ( except in cases 
of salmonella ,shigella, and vibrio cholera where treatment 
tends to be more specified ).

-aerobic or facultatively anaerobic



Clostridium Species – General Info

Bacillus cereus Food Poisoning

*NHE (Non-Hemolytic Enterotoxin)

• Heat-labile toxin: 
gets destroyed by 
heat (like boiling 
or cooking).

• Heat-stable toxin: 
resists heat, even 
when boiled, it 
still works.



Clostridium Species Overview

Clostridium botulinum – Botulinum Toxin

*All of them cause exotoxin mediated diseases

Anaerobic Endospore-forming gram-positive bacilli with subterminal spore location.

 مسلا اذھ عینصت نع لوؤسملا نیجلا نأ ينعی اذھ*
 لخد )phage( يریتكب سوریف DNA لخاد دوجوم
 ةیثارولا اھتدام نم اءًزج حبصأو ایریتكبلا ىلإ
)prophage(, ةردقلا كلمت لا ایریتكبلا نأ يأ 
.يریتكب سوریف نم اھتبستكا لب ،مسلا جاتنلإ ةیلصلأا



*The presence of the bacteria itself is not enough since it could be non-
toxin producing strain, since that toxin is encoded by a prophage

• Unlike Gillian Barré 
syndrome which starts in 
an ascending pattern (× 
aspirin for children with 
influenza and fever)

Clostridium botulinum – Types of Botulism 

Clostridium botulinum – Other details 
Af



Treatment of  Botulism

• Monitor the patient closely:

• Watch heart rate and breathing regularly.

• Be ready to use a ventilator if breathing muscles stop 
working.

• Supportive care is essential:

• The most important treatment is mechanical 
ventilation if the patient has severe breathing 
problems.

• Antitoxin therapy:

• Use Botulism Immune Globulin (BIG A).

• It works against toxin types A, B, and E (the most 
common in humans).

• It should be given early through the vein (IV) along 
with supportive care.

• Foodborne botulism:

• Often goes away on its own (self-limited), 
especially if mild.

• Infant botulism:

• Most babies get better with supportive 
care alone.

• But giving antitoxin is still recommended 
to help recovery.

• Wound botulism:

• Needs surgical cleaning (debridement) of 
the infected wound.

Clinical Findings of  Botulism 

• Early gastrointestinal symptoms (start 18–36 hours after eating toxic food):

Nausea, Vomiting, Abdominal cramps, Diarrhea

• Early neurological symptoms (in a descending pattern):

Dry mouth, Blurred Vision, Double vision (diplopia)

• Later neurological symptoms:

Difficulty swallowing, Difficulty speaking, in severe cases: respiratory 
muscle paralysis, which may cause breathing failure 

• Important note:

• Motor function is affected, but sensory function stays normal

• Infant botulism:

• Occurs in babies in the first months 
of life

• Symptoms: poor feeding, 
weakness, signs of paralysis 
(floppy baby appearance)

• May be a cause of sudden infant 
death syndrome (SIDS)



Clostridia that Produce Invasive Infections

• Many different toxin-producing clostridia can cause invasive infections (including 
myonecrosis and gas gangrene) when introduced into damaged tissue, especially 
post traffic accidents.

• Approximately 30 species of clostridia may produce such infections, but the most 
common in invasive disease is C. perfringens (90% of cases).

Clostridium Perfringens

*Stormy fermentation: Litmus milk is converted into coagulant and gases in between coagulants.

*types of toxins C.difficele produce :iota, epsilon, edema, Alpha



Clostridium Perfringens - Types
Treatment and Prevention of C. 
perfringens Infections

• Surgical debridement:

• Remove all dead (devitalized) tissue to stop 
bacterial growth.

• Antibiotics:

• Start immediately, especially penicillin.

• Often combined with clindamycin for toxin 
suppression.

• Hyperbaric oxygen therapy:

• May help by reducing toxins and killing 
anaerobic bacteria.

• Antitoxins:

• Immune globulins are available against 
toxins.

• Not reliable as sole treatment—used as 
support only.

• Food poisoning treatment:

• Usually self-limited.

• Treated with symptomatic care: fluids and electrolyte 
replacement.

• Contrast with botulism:

• Antibiotics are contraindicated in botulism (may increase 
toxins).

• Treated with BIG (Botulism Immune Globulin) — a trivalent 
antitoxin.



Clostridium difficile 

- Most common nosocomial infection. 

 - Endogenous: non-toxin-producing strains may acquire toxin genes via prophage.  

- Exogenous: from unsterile bedding and inanimate objects.  

- Spores colonize intestine of 50% of neonates, 4–10% of adults

- Major healthcare-associated infection.  

- Risk ↑ with antibiotics like cephalosporins, clindamycin.  

- Overgrowth after suppression of normal flora.

• Hypervirulent, hypertoxin producing strains now recognised (e.g.
ribotype 027, 078). Causes more severe diseases, with high recurrence and relapse rate.



Lec 3: Enterobacteriaceae (Pt.1)

General Characteristics of Enterobacteriaceae

*that’s why they
are called 
coliforms and 
has the prefix 
entero- in their 
family name.

• As they are all G- bacteria, their cell wall has lipopolysaccharides, the innermost
layer is composed of lipid A which is considered an endotoxin, the outermost one
contain the somatic O antigen, while in the middle they all posses a common core
polysaccharide called enterobacterial common antigen (ECA).

Although some genera are 
commensal within the 
human GI tract, when they 
gain a
new virulence feature or 
spread to a different 
anatomical location, they 
can establish a disease, 
such example is when 
E.coli gain a new virulence 
factor and
cause gastroenteritis or 
gain access to the urinary 
tract and establish a UTI.



Antigenic Structure of Enterobacteriaceae

 agglutinate with anti-H“ مھنإ يكحن  امل
antibodies” طحنی امل اونزلاتی وأ اولتكتب مھنإ اھانعم 

 يف دعاسیب اذھو ،مھیف ةصاخ ةداضم ماسجأ مھیلع
فینصتلا وأ صیخشتلا

E. coli–Associated Diarrheal Diseases
• E. coli is part of the normal intestinal microbiota (also found in small 

numbers in the respiratory and genital tracts).

• Different types of E. coli cause disease in different ways, based on their 
virulence factors (at least 5 types).

• Major causes of disease:

Gastrointeritis, 20-30% of sepsis cases, 80% of UTIs .

• Neonatal meningitis and sepsis:

• Infection is exogenous (from mother’s vaginal canal) at birth.

• Or endogenous (from own flora gaining virulence or 
spreading to new site).

• Virulence factors (like adhesion and 
toxins) are carried on plasmids or 
introduced by bacteriophages.

• Lab characteristics:

• Oxidase negative

• Lactose fermenter

• Produces green sheen colonies on 
EMB agar



Comparison of E. coli Pathotypes

E. coli – Laboratory Diagnostic Tests 
• Key identifying feature: Lactose fermentation helps distinguish E. coli from non-lactose 

fermenters like Salmonella and Shigella.

MacConkey Agar

• Selective & differential medium

• Contents:

• Bile salts + crystal violet → inhibit Gram-positive 
bacteria

• Lactose → fermentable sugar

• Neutral red dye → turns pink/red in acidic pH (from 
lactose fermentation)

• Result:

• Lactose fermenters (e.g., E. coli) → pink/red colonies

• Non-lactose fermenters (e.g., Shigella, Salmonella) → 
colorless colonies

Eosin Methylene Blue (EMB) Agar

• Also used to detect lactose fermentation

• Results:

• Lactose fermenters → colonies with dark 
center and metallic green sheen (e.g., E. coli)

• Non-lactose fermenters → colorless or 
transparent colonies



Lec 4: Enterobacteriaceae (Pt.2)

General Characteristics of Shigella

Epidemiology



Species Classification

Pathogenesis Clinical Features

Toxins:
1.Endotoxin (LPS) Produced by All Shigella species, 
Action: Bowel irritation after autolysis

2. Shiga exotoxin produced by S. dysenteriae type 1, 
Action: Neurotoxic, cytotoxic, enterotoxic; causes watery 
diarrhea and CNS effects



Diagnosis Treatment

Prevention and Control

[l



Salmonella Pathogenesis and Virulence Factors

Salmonella Morphology and General Characteristics



Clinical Syndromes, Diagnosis, and Treatment

Salmonella Transmission, Prevention, and Control



..طبزي يفيصلا لودج هنإو ةيادهلاو قيفوتلاب يلوعدا


