
Vibrio spp.

12/04/2020



CONTENTS  Vibrio spp.

 Growth conditions,dissemination,disease

 Vibrio parahaemoyticus

 Vibrio cholera Serogroups O1 and O139

 Vibrio vulnificus

 Virulence factor

 Pathogenesis



Vibrio spp.

 Gram-negative, straight or curved rods.

 Motile by monotrichous (polar) flagellum.

 Occur naturally in aquatic environments (freshwater to open ocean).

 Highly susceptible to low pH,freezing,and cooking.

 Pathogenic species:

 Vibrio cholerae serogroups O1 and O139 – Gasteroenteritis

 Vibrio parahaemolyticus – Gasteroenteritis,wound infection,bacteremia

 Vibrio vulnificus – Bacteremia,wound infection (high fatality)



TCBS agar

• pH indicator (bromthymol blue & thymol blue) turn yellow – sucrose

fermentation

• Sodium chloride provide optimum growth and metabolic activity of

halophilic Vibrio spp. 



VIBRIOSIS



WHY  V. parahaemolyticus  

MOSTLY LINKEDTO  
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Vibrio parahaemolyticus

 It has a single flagellum

 Classification is based on somatic (O) antigen and 

capsular (K) antigen patterns.

• Predominant serotype  O3:K6, O4K12, O4:K68

 Most species isolated is non-pathogenic.

 Pathogenic strains produce hemolysins in host cells 

– cause lysis of red blood cells & affect electrolyte  

balance.

 Lysed almost immediately in

freshwater;thus,it is not usually  

transmitted via the fecal-oral route.



• Occur naturally in warm 

coastal areas (estuarine and 

marine)

• Temperate countries 

experience higher numbers of 

outbreak during summer while 

tropical countries are 

conducive for year-round 

outbreaks.

• Global climate change increase 

in the distribution worldwide



GROWTH CONDITIONS

 Mesophile (optimum: 20 - 35°C)

 Grow at min 15°C and max at 44°C

 Slowly inactivated at temperatures <10°C.

 Halophilic:highest abundance in oysters (23% salt).

 At least requires 0.5% NaCl (Optimal: 2%salt)

 Highly susceptible to low pH,freezing,and cooking.

 Can grow in foods that have been cooked,but have then been  

contaminated by raw food.



DISSEMINATION

 Route of entry:

 Oral (gastroenteritis infections)

 Direct exposure (wound infections)

 Consumption of raw/improperly cooked seafoods

 Summer time between May and October (water T>15°C)

 Filter-feeding shellfish accumulate V. parahaemolyticus in 

theirmeat  (oyster,squid,octopus,shrimp,crab,clams)

 Survival in freshwater is associated to adherence to algae.

 US:about 45,000 illnesses each year (86% foodborne)



DISEASE

 Infective dose: 105 - 108

 Onset:4 to 90 hours incubation period,average 17 h

 Duration: 2 – 6 d

 Symptoms:mild to moderate gastroenteritis (watery/bloody diarrhea,
stomach  cramps, fever, nausea, and/or vomiting). Less than 40% of 
reported cases requiringhospitalization  or antibiotic treatment.

 Septicemia in susceptible & people under medication (diabetes,liver  
disease,kidney disease,cancer,AIDS).

 Mortality:2% of gastroenteritis,20-30% of septicemia cases.



VIRULENCE FACTORS

 Adhesion: use adhesin MAM7 to  

attach to the eukaryotic cells.

 Toxins:cause hemolysis & cytotoxic activity

➢ TDH (thermostable direct hemolysisn)

➢ TRH (heat-labile TDH-related

hemolysin)

 TDH and TRH are pore-forming toxin 

that lyses red blood cells.

 The large pore sizes enable water 

and ions to flow through the 

membrane &  disrupting electrolyte

balance.→ diarrhea

▪ 2 sets of Type 3 secretion system 

(T3SS1 & T3SS2) - Inject virulence proteins 

inside the host cells to allow  bacterial 

invasion and replication



 Bile is the fluid made by the liver, stored in the
gallbladder & sent to the intestine for digestion of fats. 

➢ Bile salts help to digest fats (break down larger fat 
globules in food into small droplets of fat)

 V. parahaemolyticus from contaminated seafoods is 
ingested and exposed to bile salts in the GI tract.

 Bile salt triggers the expression of virulence genes via 
the Type three secretion system 2 (encoded in the 
pathogenicity island Vp-PAI).

➢ When V. parahaemolyticus is  exposed to bile salts,
VtrA and VtrC genes were  triggered & form
VtrA/VtrC protein complex that binds to bile
salts.

➢ The activation of VtrA induces  VtrB to be 
activated.

➢ The toxins production is  triggered when VtrB  
activate T3SS2 expression.

➢ T3SS2 virulence is secreted  thus causing illness to  
human.Letchumanan et al. 2017,

https://doi.org/10.3389/fmicb.2017.00728

How Vibrio parahaemolyticus sense bile salts in 

the human gastrointestinal tract and release 

toxins??

https://doi.org/10.3389/fmicb.2017.00728


OUTBREAKS

 2018: Multistate Outbreak of Vibrio  

parahaemolyticus Infections Linked to Fresh  

Crab Meat Imported fromVenezuela

 2017: 145 cases in Maryland, 25 cases in  

Seattle,7 cases inAlabama - gastroenteritis &  

serious bacterial skin infection

 2015: 70 cases in Canada due toraw shellfish,  

primarily oysters.

 2003:12 provinces in China,2795 foodborne  

disease outbreaks, 62,559 illnesses, 31,261  

hospitalizations, and 330deaths.



57.8% isolates 
(185/320) were 
positive for V. 
parahaemolyticus in 
shrimps purchased 
from et markets and 
supermarkets



Out of 130 short mackerel 

samples, 116 (89.2%) 

were detected with the 

presence of total
V. parahaemolyticus



Vibrio cholera serogroups O1 and O139

 Most hardy of pathogenic of Vibrio spp. It has the potential 

to kill within hours.

 Ability to survive in freshwater and in water composed 

of up to~3%  salt.

 The most common source of transmission is through 

ingestion of food  and water that has been contaminated 

with fecal matter from cholera- infected persons found in 

inadequate water treatment & poor sanitation.

 Produce cholera toxin (CT) and toxin co-regulated pilus

(TCP).

 Originated from reservoir in the Ganges delta in India, 

Cholerais  now endemic in many countries.



Source of contamination



This waste water drainage was 

the suspected source of 

contamination of the well water 

that led to the cholera outbreak 

in Nigeria, April 2014. Two 

samples collected from home 

wells around this drainage tested 

positive for Vibrio Cholerae.



CHARACTERISTICS

 Very susceptible to disinfectants,cold temperatures

(especially freezing),and  acidic environments.

 They are readily inactivated atT>45°C,and cooking

food is lethal to V.  cholerae O1 and O139.

 V. cholerae O139 is unique among that it isencapsulated.

 Most people infected with V. cholerae do not develop any 

symptoms,  although the bacteria are present in their 

faeces for 1-10 days after  infection and are shed back into

the environment,potentially infecting other  people.



DISEASE

 Infective dose:106

 Onset: few hours to 4 days of ingestion

 Duration: few days (dependingon the severity of illness when treatment is initiated)

 Symptoms: mild to severe diarrhea (20% watery diarrhea, 10-20% of  those develop 

severe watery diarrhea (characteristic rice-water  stools and vomiting)

 Mortality:30% to 50%,timely treatment,the fatality rate is <1%.

 Treatment: oral rehydration solution (ORS), IV fluid treatment for severe cases, 

antibiotic

 Prevention: Cholera vaccine, wastewater treatment, good hygiene and sanitation 

practice, disease surveillance, 

https://www.who.int/news-room/fact-sheets/detail/cholera

https://www.who.int/news-room/fact-sheets/detail/cholera


TREATMENT

 Cholera is an easily treatable disease.

 The majority of people are successfully treated through prompt  
administration of oral rehydration solution (ORS).

 WHO/UNICEF ORS standard sachet is dissolved in 1 L of clean water. Adult  
patients may require up to 6 L of ORS to treat moderate dehydration on  
the first day.

 Severely dehydrated patients are at risk of shock and require the rapid  
administration of intravenous fluids. Appropriate antibiotics is also given  
to diminish the duration of diarrhea and reduce the volume of rehydration  
fluids needed,.

 Zinc is an important adjunctive therapy for children under 5, which also  
reduces the duration of diarrhoea.



TOXICO-INFECTION

MECHANISM

 Pathogenesis V. cholerae critically  
depends on the cholera toxin and  
toxin-coregulated pilus (TCP).

 V. cholerae toxin stimulates  
intracellular enzymes that  
increase Cl- secretion by intestinal  
cells & inhibition of Na+ and Cl-

absorption by the microvilli.

 Massive purging of electrolyte-rich  
fluid into the small intestine  
exceeds the absorptive capacity of  
the colon.

 cause rapid dehydration and  
depletion of electrolytes (Na+,Cl-,  
HCO3

-,K+).



Youtube: Cholera toxin mode of action

https://youtu.be/QDp7a8yIHpc

Reading materials:

WHO (2017) Cholera.http://www.who.int/mediacentre/factsheets/fs107/en/

https://youtu.be/QDp7a8yIHpc
http://www.who.int/mediacentre/factsheets/fs107/en/




Original reservoir in the Ganges delta in India.



Case study: 2010 cholera  

outbreak in Haiti

 2 hypothesis:

I. climatic hypothesis – nonpathogenic  

Vibrio cholerae evolved into a pathogenic  

strain.

II. human transmission hypothesis – cholera  

was introduced to Haiti by individuals  

infected in a foreign country.



 In 1950s, Dr Rita Cowell saved 50  
villages in Bangladesh from cholera  
endemic by using sari. 



Vibrio vulnificus

 Similar characteristics to V.parahaemoyticus

 Halophilic:highest abundance in oysters (23% salt).

 At least requires 0.5% NaCl (Optimal: 2%salt)

 Lysed almost immediately in freshwater;thus,it is not usually transmitted  

via the fecal-oral route.

 Contaminated water affect seafood

 Under 100 cases a year. But the illness is more often fatal.



GROWTH

 Mesophile (optimum: 20 - 35°C)

 Grow up to 41 °C

 Slowly inactivated at temperatures <10°C.

 Highly susceptible to low pH, freezing, and cooking.

 Can grow in foods that have been cooked,but have then been contaminated  

by raw food.



DISEASE

 Infective dose:106

 Onset: 12 hours to 21days

 Duration: gastroenteritis is self-limiting.The mean duration of septic  
illness is 1.6 days.

 Symptoms:fever (in the case of septicemia),diarrhea,abdominal cramps,  
nausea, and vomiting.

 In early detection certain antibiotics can be used to treat it.

 People with weak immune system illness Vibrio can infect the blood
and cause serious infections in other parts of the body.

 Mortality:35% of septicemia,20% of wound-infection



VIRULENCE FACTORS

 V. vulnificus harbors many putative virulence factors.

 Including capsule,pili,hemolysins,metalloproteases,and enterotoxins.

 However,none of these factors has been shown unequivocally to be  

essential in causing disease; much remainsunknown.








