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Bacterial Growth Curve 

 

The bacterial growth curve represents the number of live cells in a 

bacterial population over a period of time. 
 

Generation time: The time required for a population of cells to double 

in number.  

*The bacterial growth curve  passes through 4 distinct stages or phases: 

 

1- Lag Phase: This initial phase is characterized by cellular activity but 

not growth. A small group of cells are placed in a nutrient rich medium 

that allows them to synthesize proteins and other molecules necessary for 

replication. These cells increase in size, but no cell division occurs in the 

phase. 

 

2- Exponential (Log) Phase: After the lag phase, bacterial cells enter the 

exponential or log phase. This is the time when the cells are dividing by 

binary fission and doubling in numbers after each generation time. 

Metabolic activity is high as DNA, RNA, cell wall components, and other 

substances necessary for growth are generated for division. It is in this 

growth phase that antibiotics and disinfectants are most effective as these 

substances typically target bacteria cell walls or the protein synthesis 

processes of DNA transcription and RNA translation. 

 

https://www.thoughtco.com/what-are-cells-373361
https://www.thoughtco.com/proteins-373564
https://www.thoughtco.com/stages-of-mitosis-373534
https://www.thoughtco.com/dna-373454
https://www.thoughtco.com/rna-373565
https://www.thoughtco.com/cell-wall-373613
https://www.thoughtco.com/antibiotics-defined-373274
https://www.thoughtco.com/dna-transcription-373398
https://www.thoughtco.com/protein-synthesis-translation-373400
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3-Stationary Phase: Eventually, the population growth experienced in the 

log phase begins to decline as the available nutrients become depleted and 

waste products start to accumulate. Bacterial cell growth reaches a plateau, 

or stationary phase, where the number of dividing cells equal the number 

of dying cells. This results in no overall population growth. Under the less 

favorable conditions, competition for nutrients increases and the cells 

become less metabolically active. Spore forming bacteria produce endo 

spores in this phase and pathogenic bacteria begin to generate substances 

(virulence factors) that help them survive harsh conditions and 

consequently cause disease. 

4-Death Phase: As nutrients become less available and waste products 

increase, the number of dying cells continues to rise. In the death phase, the 

number of living cells decreases exponentially and population growth 

experiences a sharp decline. As dying cells lyses or break open, they spill 

their contents into the environment making these nutrients available to 

other bacteria. This helps spore producing bacteria to survive long enough 

for spore production. Spores are able to supports life. 

https://www.thoughtco.com/spores-reproductive-cells-3859771
https://www.thoughtco.com/types-of-pathogens-4135656
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Enterobacteriaceae 

General character: 

They are G-ve rods, All motile with peritrichate flagella except Shigella 

and  Klebsiella , non-spore forming, non-acid fast, All  ferment sugar with 

or without formation of gas Inoculation on MacConkey’s or Eosin-

Methylene Blue (EMB)agar differentiates family members by lactose 

fermenting ability, All reduce nitrates into nitrites form, catalase positive, 

All are oxidase negative, facultative anaerobes, normal part of the gut flora 

found in the intestines of humans and other animals, while others are found 

in water or soil, example for Enterobacteriaceae is Escherichia, 

Salmonella, Shigella, Klebsiella, Proteus, Enterobacter, Yersinia, etc. 

 

Virulence and Antigenic Factors of Enterobacteriaceae 

 Ability to colonize, adhere, produce various toxins and invade tissues 

 Some possess plasmids that may mediate resistance to antibiotics 

 Many enterics possess antigens that can be used to identify groups 

 O antigen – somatic, heat-stable antigen located in the cell wall 

 H antigen – flagellar, heat labile antigen 

 K antigen – capsular, heat-labile antigen K antigen is called the Vi 

(virulence) antigen in Salmonella typhi.   

Taxonomy of Enterobacteriaceae: 

 Differentiation is based on biochemical reactions and differences in 

antigenic structure 

 Over 30 genera and 120 species 

 More than 95% of clinically significant strains fall into 10 genera and 

less than 25 species 

Clinical Manifestations 

A. Some members of the Enterobacteriaceae are true pathogens 

 Salmonella spp. 

 Shigella spp. 

 Yersinia spp. 

 Certain strains of Escherichia coli 

B. Most members of the Enterobacteriaceae are opportunistic or cause 

secondary infections of wounds, the urinary and respiratory tracts, 

and the circulatory system  
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Types of Infectious Disease 

• Intestinal (diarrheal) infection 

• Extra intestinal infection 

 Urinary tract infection (primarily cystitis and prostatitis and   

pyelonephritis) 

 Respiratory (nosocomial pneumonia) 

 Wound (surgical wound infection) 

 Bloodstream (gram-negative bacteremia) 

 Central nervous system (neonatal meningitis) 

 Spontaneous bacterial peritonitis (Usually in patients with liver 

ailments) 

 Endocarditis (Vascular endocardia surface inflammation) 

 

Escherichia coli 

It lives in human or animal intestine. Detection of E. coli in drinking 

water is taken as evidence of recent pollution with human or animal 

excreta. Wide range of infection including meningitis, , urinary tract, 

wound, bacteremia and  Gastrointestinal Infections include:  

 Enteropathogenic (EPEC) – Diarrhea with large amounts of 

mucous without blood or pus occurs along with vomiting, malaise 

and low grade fever. 

 Enterotoxigenic (ETEC) – “traveler’s diarrhea”; watery diarrhea 

without blood 

 Enteroinvasive (EIEC) – produce dysentery with bowel penetration 

types produce disease resembling shigellosis in adults and children 

 Enterohemorrhagic (EHEC) serotype 0157:H7 they have Shiga-

like toxins and also called STEC (shigella toxin E.coli) – 

associated with hemorrhagic diarrhea and hemolytic-uremic 

syndrome (HUS) 

 Enteroaggregative (EaggEC) – cause diarrhea by adhering to the 

mucosal surface of the intestine; watery diarrhea 
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Biochemical reaction: 

It ferment lactose, glucose, sucrose, maltose and mannital with acid and 

gas. Indol and methyl red is positive (v-p) and citrate is negative. Urease 

is not hydrolysed. H2S is not produce. 

 Virulence factors 

 Toxins 

 Enterotoxins – produced by enterotoxigenic strains of E. coli (ETEC).  

Causes a movement of water and ions from the tissues to the bowel 

resulting in watery diarrhea and other infection. There are two types 

of enterotoxin: 

 LT – is heat labile LT is composed of two types of subunits. One type of 

subunit (the B subunit) binds the toxin to the target cells via a specific 

receptor that has been identified as Gm1 ganglioside. The other type 

of subunit  called (the A subunit) is then activated by cleavage of a 

peptide bond in reaction.  

 ST – is heat stable and binds to specific receptors to stimulate the 

production of cGMP with the same results as with LT .  

 Both enterotoxins are composed of five beta subunits (for binding) and 

1 alpha subunit (has the toxic enzymatic activity). 
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