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No. of cases

Number of reported diarrhea cases and
deaths in Thailand by year, 1969-Jun 2017
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1. Acute Diarrhea
* Sudden onset and lasts < 2 weeks
* 90% are infectious in etiology

* 10% are caused by medications, toxin ingestions,
and ischemia

2. Chronic Diarrhea
* Diarrhea which lasts for > 4 weeks
* Most of the causes are non-infectious

3. Persistent Diarrhea
* Diarrhea lasting between 2 - 4 weeks
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1. Osmotic Diarrhea

2. Secretory Diarrhea

3. Inflammatory Diarrhea

(or/and infectious diarrhea)

4. Abnormal Motility Diarrhea



2. Secretory Diarrhea

* naln:

*  AlF0n1sKavaisuinazindsusiwuuindu wWiovonaila
lUawsaqadula

*  USuneugoois:lgo: liAngUdanov
® JHQUIDIAN:

’

Cholera enterotoxin, heat labile E.coli enterotoxin

’

Vasoactive Intestinal Peptide hormone in Verner-
Morrison syndrome

Bile salts in colon following ileal resection
Laxatives like docusate sodium
Carcinoid tumors



E. Coli heat labile
enterotoxin (LT)

E. Coli heat stable
enterotoxin (ST,)
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‘@) 3. Inflammatory Diarrhea

* naln:

» Omsralgdouuovanldidn dowaliinisgrutdoaisuin
ua:oanadu

> Uoanov UlU Tlanauu aaldonilau
® JIHQUIDIAN :

» Immunodeficiency patients
» Infective conditions like Shigella dysentery

» Inflammatory conditions
* Ulcerative colitis
* Crohn’s disease



Infectious diarrhea

Healthy tissue Bacterial-induced diarrhea

e S .
Movement of GI contraction > Increased GI motility >

Extracellular Intracellular
pathogens pathogens

lon channel

H,0

TRENDS in Microdviology
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* Bacteria:
» Salmonell spp.
S ma u b owe l > Escher.ic.hia coli.
» Clostridiu perfringens
» Staphylococcus aureus
» Aeromonas hydrophila
» Bacillus cereus

‘ / » Vibrio cholera
—y, * Virus:
| f » Rotavirus

» Norovirus

* Protozoa:
» Cryptosporidium*
» Microsporidium*
» Isospora
» Cyclospora
» Giardia lamblia
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Colon .

.

.

Bacternia:
» Campylobacter*
» Shigella
» Clostridium difficile
» Yersinia
» Vibrio parahaemolyticus
» Enteroinvasive E. coli
» Plesiomonas shigelloides
» Klebsiella oxytoca (rare)

Virus :
» Cytomegalovirus

» Adenovirus
» Herpes simplex virus

Protozoa:
» Entamoeba histolytica



DIVIS:SOvlaguUWaU (Acute diarrhea)

msdaiouovanlathed
Large intestinal diarrheas

i ( 4 — .ﬁ' (-] = &
nscaldouovailaian
' Small bowel infections

* dreiduln ® NNYUY Ns=USns:Uay

® NMgUSUIUUIN ® n18USUrudoy Small

* UsainSariay volume

* K9930 * Joanavuinanan(atun

.

* Jruinan Ul Fever

.

* TURoeWUSITS UndideaHSaynuu

* TUDIEa0uUu K3 1wasiba * wulaldaauay HSalgadia
iFo0goUulugaans: I300Y12[UgINS:
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“ZViral Gastroenteritis

It Is thought that viruses are responsible for up
to 3/4 of all infective diarrhoeas.

It is the 2" most common viral illness after
URTI.

In developing countries, viral gastroenteritis is a
major killer of infants who are undernourished.
Rotaviruses are responsible for a half of million
deaths per year.

Many different types of viruses are found in the
gut but only some are associated with
gastroenteritis.
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®* Rotaviruses (A)

* Adenoviruses 40, 41 (B)

® Caliciviruses; Nororvirus (C)
* Astroviruses (D)

* Norwalk like viruses or SRSV
(Small Round Structured
Viruses)

* SRV (Small Round Viruses)
&I@% Coror?awruses
2 DAY * Toroviruses
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‘@) Found in the gut, not normally associated
= with gastroenteritis

* Polio

* Coxsackie A

* Coxsackie B

* Echovirus

* Enteroviruses 68-71
* Hepatitis A

* Hepatitis E

* Adenoviruses 1-39
* Reoviruses



=’ Epidemiology of Viral Gastroenteritis

Infect intestinal cells causing cell death
* Typically self-limiting
Norovirus epidemics cause 90% of cases

Rotaviruses responsible for 50% infant cases
of serious diarrhea

* 600,000 worldwide annual fatalities

* QOral vaccine avalilable
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<2 Gastrointestinal viruses

® Infants:
Rotavirus A, Adenovirus 40 & 41, Coxsackie

A24. ‘.
(Y

®* Infants, children, and adults:

Norovirus, Calicivirus, Astrovirus, Rotavirus B,
Reovirus.
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Virus

Genome

Typical disease

incubation

Duration

Rotavirus
Group A,B,C

Norovirus

Enteric
Adenovirus
40,41

Astrovirus

ds-
segmented

Linear

+SSRNA

Major cause of
diarrhea in children

Infects adults and
children
Epidemic viral
gastroenteritis

Infects mainly
children and elderly

1-3 days

5-8 days




Capsid and Envelope viruses

Nucleocapsid Envelope

\’Capsid

Nucleic
acid

Nucleic
acid *

psid
(composed of
capsomeres) _

Naked virus Enveloped virus




Rotavirus
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.

70 nm round, double
shelled, enclosing a
genome of 11 segments
Double stranded RNA.
Naked RNA viruses



Global distribution of 527,000 annual Rotavirus
deaths in young children

& - 1 dot = 250 deaths
Parashar et al, JIID, 2009



#) Groups of Rotaviruses

®* Group A subtypes 1, 2, 3, 4 (main human
pathogens); Main pathogen of infantile
diarrhea

S Infects pigs and rats; Found to cause
extensive outbreaks in China in past decade;

* Group C Infects Pigs (Occasionally Man);
Cause human or animal sporadic diarrhea

* Group D Infects birds
* Group E Infects pigs
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Essentially an ingestion disease (Fecal-oral
route)

Incubation is short : 1 to 3 days

lliness:
* Low grade fever,
* Sudden onset watery diarrhea, with or without
vomiting.
* It may last up to 6 days (or longer Iif
Immunocompromised).

The disease Is self limiting.



= Rotavirus Clinical Syndromes

* Asymptomatic * Complications
carriers * Dehydration
®* Diarrheal illness * Chronic diarrhea
* 2-3 day incubation * Dissemination
period * NEC

* Diarrhea, vomiting
fever 3-7 days

* High infectivity



Public health significance?

Developed Countries Developing Countries

Parasites

Other \
bacte =

Bacteria

Adenovirus Adenovwirus

Astrovirus Calieivirus Astrovwirus Calicivirus



%/ Laboratory diagnosis

®* Viral identification from feces and rectal
swab;

* Cell culture
* CF, IF neutralization in cell culture
* PCR

* Serology

Latex agglutination
* ELISA



Prevention for Feco-oral route
@ Specific:

Fingers . o)

II ~ HANDWASHING

Flies =

_____
—————————

Fomites—/—r -

Fluids .- | o)
4F-model

)

)

)

Breast feeding; provide
passive immunity in the
newborn (Secretory IgA),

Vaccination

@ Non specific factors:

Hand washing with soap
and water (No alcohol

gel)
Toilet sanitation
Food & water sanitation,

Decontaminated
environment; detergents



Rotavirus vaccine: RotaTeq” [RV5]

@ Pentavalent Human-Bovine Reassortant Rotavirus
Vaccine;

@ A live, oral vaccine that contains five reassortant

rotaviruses developed from human and bovine parent
rotavirus strains.

@ Doses: 2,4,6 months of age

@ The efficacy of RV5 against G1-G4 rotavirus
gastroenteritis of
@ Any grade of severity through the first full rotavirus

season after vaccination = 74.0% (95%Cl = 66.8-79.9)
and

@ Against severe G1-G4 rotavirus gastroenteritis = 98.0%
(Cl = 88.3-100.0)



Rotavirus vaccine: Rotarix” [RV1]

® Monovalent Human Rotavirus Vaccine;

@ A live, oral vaccine that contains a human
rotavirus strain (type G1P1A).

@ Doses: 2,4 months of age

@ The efficacy of RV1 against severe rotavirus
gastroenteritis after completion of a 2-dose
series until age

@ 1 vyearwas 84.7% (95%Cl = 71.7-92.4) and
@ 2 years was 80.5% (95% Cl = 71.3-87.1)



* Family; Caliciviridae [Calyx
% 0 =cup]

‘@ & ® They are named after the

‘ original Norwalk virus that
caused an outbreak of

gastroenteritis in a school In
Norwalk, Ohio, in 1968.

* Small (27-32 nm)

» Non-enveloped (Naked RNA)
Virus

» +ss RNA (Contagious)
» |cosahedral capsid




Genetic Classification of NoV

Genogroup V

»Currently, 6 groups of NoV
o g | arerecognized.

Human

» 3 of them can affect
humans; Genogroup |, Il,
V.

»>25 different types of NoV

strains have been identified

| - with_in these_ groups and new
Genogroup Il _ | strains continue to emerge.

Genogroup IV

Human

»Because there are so many different types of NoV, people
can get infected many times during their lifetime.

>t is possible to develop immunity to specific types, but we
don’t know how long that immunity lasts.



€*) Know causes of foodborne illness
outbreak, U.S. 2006-2010

Parasites

1%
Other/Multiple
4% \

Chemicals
6%

Norovirus
49%

Bacteria
40%



‘@) Why are NoV a big issue?
0 Noroviruses are a public health problem.

= They are highly contagious.

« Only takes a very small amount of them (<100
particles) to make someone sick.

* They spread easily and quickly, especially in
closed places like daycare settings, nursing
homes, schools, and cruise ships.

= They are hard to get rid of because they:

« Stay on objects and surfaces and still infect people
after days or weeks

« Survive both freezing and heating (although not
thorough cooking) and even some disinfectants



= Clinical features

® Incubation period: 12-48 hours

* 30% of Infections are asymptomatic

* Acute onset vomiting and/or dlarrhea
~_ » Abdominal cramps & pain, /W&

> Body aches, fatigue

7 » Low-grade fever

» Vomiting L=

» Watery diarrhea; non- bloody st00|s
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* Dehydration (because of having diarrhea and
vomiting many times per day)
* Less urination
*  Dry mouth or throat
* Dizziness

e Most recover after 12-72 hours

» 10-12% seek medical attention; some require
hospitalization and fluid therapy

» Severe disease occurs more frequently among older
adults, young children, and immunocompromised
patients

» More severe iliness and death possible in elderly and
those with other illnesses




Modes of Transmission

® Person to person
¢ Direct fecal-oral
® |ngestion of aerosolized vomitus
¢ |Indirect via fomites or contaminated environment

* Food
e Contaminated by infected food handlers
¢ Point of service or source
* Recreational and Drinking Water
¢ \Well contamination from septic tank
e Chlorination system breakdown

* In healthcare, most likely from direct contact with
Infected persons or contaminated equipment




Transmission Cycle

Environment

Uninfected person
Host factors related to susceptibility

-Acquired immunity

Infected person
Host factors related to transmissibility

—Symptomatic/ asymptomatic infection

-Presence of vomiting Direct -Genetic susceptibility
-Behavior Pets on-to-person -FUT? secretor status

-Hand hygiene -Behavior

-Social distancing -Hand hygiene

-Food handling



Viral Shedding

® Primarily in stool, but also in vomitus
® Occurs for at least 2-3 weeks

® Peaks 4 days after exposure
® 10 viral copies/gram of feces
® May persist after symptoms resolve

® |[nfectious dose: 18 to 1,000 viral particles

® A droplet of vomitus has enough viral particles to
infect over 100,000 people

® NoV can survive 12 hours on a surface, 12 days in
contaminated fabric.

® A study demonstrated survival for 61 days in well
water.
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® Short-term iImmunity after infection
* Little cross protective immunity
* No long-term immunity

® Protection believed to be less than a year.
® Some studies suggest only a few months

* Genetic susceptibility
® Some may be resistant to NoV infection




“~ Laboratory Confirmation

® Stool specimens should be collected during
acute phase of illness.

® \Vomitus may be submitted for testing, but
stool is preferred.

® RT-PCR is preferred method for diagnosing
NoV.



=/ What food items are more likely to
contain Norovirus?

0 Raw or undercooked foods, such as leafy

greens, fresh fruits, or shellfish.
« Getting contamination with Noroviruses.
« \Water used to irrigate crops can cause norovirus
contamination, which will persist on raw food.
* Raw or undercooked shellfish, like oysters, can
be problematic when they are harvested from
contaminated water.

0 Ready-to-eat foods, like sandwiches and
salads




How to prevent norovirus outbreaks?
o Food handler
norovirus outbreaks. —
= Most outbreaks were caused by food in restaurants ’ i
contaminated during preparation. i
 Always practice good hand hygiene ‘A
« Avoid touching foods with bare hands
they are sick
a Protecting food before it reaches the kitchen.
contaminated during production.
» Using safe water for growing and irrigation can help prevent food

» |nfected food handlers were the source of 53% of foodborne
» Food handlers should:
« Stay out of the kitchen and not handle or prepare food when
= Some outbreaks caused by shellfish and produce were likely
from getting contaminated at the source.




1.

‘&) What should people do to avoid getting
~ foodborne Norovirus?

Always wash your hands carefully with soap
and water after using toilet and changing diapers
and before eating, preparing, or handling food.

Wash your fruits and vegetables thoroughly, and
cook oysters and other shellfish thoroughly
before eating them.

Do not handle or prepare food for others when
you are sick.

Clean and disinfect contaminated surfaces
after throwing up or having diarrhea.

Wash any soiled laundry thoroughly after
throwing up or having diarrhea.




2 Is there a vaccine for Norovirus?

o No vaccine Is avallable to protect against
NOrovirus.



Causative agents for Infective
diarrhea

1. Staphylococcus aureus

2. Clostridium perfringens

3. Vibrio parahaemolyticus

4. Bacillus cereus

5. Campylobacter jejuni & C. coli

6. Salmonella typhi

7

. Shigella dysenteriae S. flexneri, S. boydil, S.
sonnel

8. E. coli: EHEC, ETEC, EIEC, EPEC, EAEC,
DAEC,

9. Vibrio cholerae & V. vulnificus

Diarrhea and Food poisoning



Bacteria
Salmonelia

Campylobacter

Vibrio
Shigealla

Enterotoxigenic E.
coli

C. perfringens

Enterchemorrhagic
E. coli

C. difficile

*This & nidt a pomprebensie fd

Incubation Period Duration

6-48 hours 1-7 days
1-10 days 5-14 days

& hours-4 days Upto 3 days
1-& days 2-3 days

1-2 days 2-3 days
8-16 hours <24 hours
1-9 days 1 week

4 5 days Variable

Bacterial gastroenteritis

Mausea, vomiting, fever, abdominal
pain, possible blood

Fever, headache, abdominal pain,
nausea, vomiting, possible blood

Mausea, vomiting, diarrhea

Fever, abdominal pain, diarrhea,
possible blood

Diarrhea

Mausea, abdominal pain, diarrhea
with blood

Fever, nausea, abdominal pain,
diarrhea, possible blood

Fever, nausea, abdominal pain,
diarrhea, possible blood
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Staphylococcus aureus
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Staphylococcus aureus
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Staphylococcus aureus
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Staphylococcus aureus
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Clostridium perfringens

'ﬂaadattﬂsad 'iflJ'iNnJmma (bacilli)
@lﬂﬁ%’] L3 (Gram positive)
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Necrotizing enteritis
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Clostridium perfringens
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Clostridium perfringens
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Clostridium perfringens
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Clostridium perfringens
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Bacillus cereus
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Bacillus cereus
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Bacillus cereus
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Bacillus cereus
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Bacillus cereus
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* laiasrvadas laidunailaa

¢« fiwanalsaniwuiliasda C. jejuni
iae C. coli
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Campylobacter spp.

° Lﬂ%mammmwaaaamsﬁ'sa‘lu%ﬂwaamm Glﬂlﬂﬂlaﬂa']ﬂ <
51 ’Jﬁlﬁ'% N‘Vl&lﬂ&lﬂ&lﬂ%ﬂﬂ‘l/ﬁ'a\‘i

o mmiﬂwm'uﬂ%mmmlmuaﬂﬂa dialn wafilsilanaa
Ty %ﬂﬂlulﬁ‘laﬂaasu

QJ

*dan \‘lt’iﬂ%'l‘ll‘l’)ﬂﬂﬁ’uﬂ’lﬂﬂ a0

64

N anKaA ANUN Wik Wi

Qi
° mmnﬂmﬁuﬂsm'mmms wsaﬁadﬁ'rﬁﬂmﬂa%ma %139

9/

%’]%&Iﬂﬂ ﬁ%’ﬂﬂ'\iﬁﬂdﬂﬂﬁ@l’)ﬂ@lﬂl‘ﬁa

o szaeWnan 1-10 S dawlng 2-5 31 Bwnuswawzai lasu
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Campylobacter spp.

® Vibrionic enteritis

°* FINITNNULIYAD

(~f 3’ (~f V)
4 qamsuﬂumﬂm&mﬁaa WLl oAU AL
U
v 1hanas

AR U R IGI
* INAKRAISULTD 2-5 A1 uaztﬁﬂagjmu 7 %

L~ & Y o a
°* nau Lﬂ%%'\lﬂﬁﬂﬂﬁ]'\ﬂaqﬂqiliﬂnLﬂ']
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Campylobacter spp.

*u165n15da9nmlIa
I oo Barodndd
ANIWBNAHIBNIINIELDD LT ANBIANSAEDIR
TH I NHIBAITHIT A I1LARD T
v > (
o mummiqﬂfﬂmawnmﬁaam
(Y (Y (W 6
* AANIANNADIVNILVBIANIUN

‘T ‘g v ¢ & I o ¢
° aﬂmiﬂm‘fﬂam%a‘l%ﬂqam A5y Llssandaa?
Tﬂﬂmsﬂ%’uﬂﬁ;aqmﬁma NISUAINILN D WL
6 U o o v o ¢
N3N a1INDNAITNHNARG
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Campylobacter spp.

*JUIATNITLNDLNANITIZUIA

(37 7 | v (B
¢ ﬂﬂtlﬂﬂﬁquﬂ’)il Gl‘ir‘iﬂ’]‘i'iﬂ‘]el"] Ltazaaumufm

* AWBRILKRAINNIVBIDINIT VWADWNITLAI YN
(4 dg'
LAZLAUDIKID gﬂl,mfumiﬂw,ﬂa%

U W) a A & 1 d”
* ARKIANAL B1ITNLTBURAINNVBILTD
- Lmzl,%amﬂqa)msz NRIINFIF Y
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Salmonella spp.

I @ I N
* ganduwnya 3U39tHlwung (bacilli)
AAALLAY (Gram negative)

° LaRawnlAlwI1zd flagellum
391 A2

e lyssvadas
1 U o =
e Tailxarnialnn1sn1593N
* 78 S. typhi nalsalananaud

® % S. paratyphi type A Uz B na
lsawrsmanage
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Salmonella spp.

[~ Y
awldwlradsilsa

@ . I A
AaLUwNIE S. typhi mmsm]aaﬂmaaanmaqamsz
U dl” (W] =\ (W x:ltal ? =
(3988 2-5 N1NWELIDI sl%mya'mnmaﬂ% u%ﬂ%q&mm
s o S A
13D DFMLNNINIA)
o\ gJ ::i d” U
ﬂ%mmmazm‘nﬂmﬂauqam‘szuazﬂﬁmawaagphﬂ

A &

LAZAWNLLU NI

] ;:i dl” 41” U 1 (W) U/
LRaIa1% 15N 219U it a1t Ta LAt HNLASHR INER Wl
A Y ¢ = A & o
WAZHAANMN Y (ITNNDVDIAWNLIWNIRE, LNRI)
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Salmonella spp.

(W) (W) c; (W) 1 o (W QU
* Segzn@ 3-60 V% LAY 8-14 M LASIWSL 12

(oY) 6 (o)
wrsnawaga dszurow 1-10 74

srn1Ianneadlsa unTiza lanaaalIafia
maaaﬂmﬂuaﬁ)msumLmaﬂmmtsﬂ%%wﬂm
W1 3 180w FuITE WD LS LW 1-2
dUan

1 A A < o A ~
ﬂaq&”:ﬁﬂﬂﬂa LANNWILLIE W I,Laza'lzg 5-19 ']J
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Salmonella spp.

- L o o

¢ N?J']ﬂ']i?%tliﬂtﬂﬂli&ﬂ%ﬂ?ﬂ
v samslagensswiu
v ilafAserad1etatan
v sawnag 1iaa111s SNaTLaWI
v snale daauinnas
v Tauws 9
4 ﬁ'%ﬁummaﬂqﬁmuﬁu%mmé'\ﬁ'a
v lugluaiviasgnannninnaside

v w 6 p=| v 1 vV v ¢
¢ vL‘.’?.I‘I/‘I’]i’]‘l/l El‘l/\laﬁlﬂiﬂz&l mmiguusa%asmﬂmﬂ EI‘NE'JEI@]
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Salmonella spp.

* J1eIN13davnulia

o Ao
qmamuﬂﬂﬂiumsﬂgamms
ﬁflﬁ'mqamssmwwﬁﬂqm?\ma muqmmaai’u
U p= |

a9ND

d' g’ 1 1 d” U =
ANWIFEZDIANIBNITANINT DAL AR DI

q i 1 o 6
ANWNNHIBNITNINELDD L5T
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Salmonella spp.

* HIAINITLNBLNANITIEUIA

(% 7 | VU (%
¢ ﬂﬂtlﬂﬂﬂﬂ’)ﬂli%ﬂ’ﬁiﬂi&l’] u,azaaum%fm

1 q o? ([~
* AWRILKAINNIVDIDINRIT DHADWNIILAIYNUALLNL
2I%19 gﬂtmumsﬂm‘ﬂa%

* ARNIINDAL oSt wuvasnanvade

e TdanaTulnunasin Imgm‘l%’tmdafiﬂﬁﬂmﬁam??a
. wat??amnqamsz 2N dde

* TRIATHIDINWNBWHALITHIWNITIZUIA
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Shigella spp.

1 [~ 1 A
* gandunsan Jus9dnuns (bacilli) And

i@ (Gram negative)
* laitaRawn

e lagsvatos L lga1n1alnn13AISITN

= |

¢ thaﬁa‘[iﬂ 4 serogroups ﬁ\‘l‘fl:
v A (S. dysenteriae),

v’ B (S. flexneri),

v’ C (S. boydii),

v'D (S. sonnei)
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Shigella spp.

1 U g’ 6 o -V
ﬂafmmﬂmigﬂaﬂ%maamvﬁa
o ‘g [~
INBIBLTDLNSY 10-100 NNBLIA LALLAY
1 (o % dl (o) Q/ = |
urassslsandrn@a an
N1SUN3ILSALAANTY Fecal-oral route NIN196T
LASNI9D DN

4 mi%'uﬂszm%mmma:ﬁmﬁ'\ﬁﬂmﬂa%qamsz
v ainangan (neosw) wszlalaansiianseans
azmmhhﬁmwawé’adqﬂq%msz
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Shigella spp.

A wﬂnm 12-96 ?li')f&lx‘l ﬁ]%ﬂ\‘] 1 ﬁﬂﬂ’Wi
masl 1-3 mmmmﬁa S dysenteriae

528N 1SAAR 020915A AILALEAIBINTS
o " ‘g U
AWBNITLHN mmluwm%a‘luqamiwaa Nilae

(-3 6 (9 i
(Lardszam 4 ddarviviasainiag)
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Shigella spp.

7
Q/ Q/ 1

a 1 a { o (~
* JRlNAAN AnLTaLRgUNaRNaT LatandIwlany

° 21NTUATDINITUTAIAD

1 [~ & =Y 1 1 V) d
‘/ ﬂ']ﬂQQﬁ]'\igl‘lﬁa?Lﬂ%%’lﬂ%’&']f%l&&'\ﬂi')&ﬂﬂ E)'lﬂ']%'l??f ﬂﬁ%lg

211589 MR NAINIHBLNGS
v 29919zlynlwiaan LWS’lzﬂ’]iEﬂg’l"}JadL%ﬂﬁﬂﬁﬂﬁ’ll%&ﬂ%ﬂﬁ%’lﬂ
Lgﬂﬁﬁ’l\lmﬁfﬂ
* ananulanatiluig (sepsis)
v’ S. dysenteriae ¥NAANIIIZUIA LardlaIN1IIWUII 819LNA HUS
4 B (S. flexneri) ﬁﬂﬁ’tﬁﬂwm%amwﬁﬁ’a (Reiter syndrome)

v’ D (S. sonnei) fia1n15thelnszazdn analrgaaainin
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Shigella spp.

*3105N15a9nla

v A
S qmamawﬂﬂ‘l%msﬂgammi

° ﬁwﬁ'ﬂqamszmuﬁé’ﬂqmﬁma AILAN
LRI

¥ —
® AN
dl gJ ] | dly v =
® ANMFAZDIANTIUNIINILDDIAILAADIW
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Shigella spp.

°* J1AINISINALNANITIZUIA

(W) U1 U (W)
* anuanylag THN135N® LasdaUaINLIA

U

1 g (- (1
* ABKILKAINNIVAIDINRIT DWADWNIILASYNUAZLAL
21119 gﬂtmumsﬂ%ﬁ]a%

U W) a\ ni (~f 1 ‘dl dl”
* aunInnAL amsiidunnasnianvae
* lannainluunain / vaalgunasmndwilonizso
< LW'\:L%amnqamsz NN VINFI Y

* GaI5UW LN T AN LB DAL TDATIG L6 Lib
STYLLIANAW
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Vibrio spp.

* Gram-negative rods (bacilli)
« susotduurivau lavvaldnliogy
(slightly Curved, or comma, sausage
shaped)
« [Uawwsaasivauos (Non-spore forming)
- Ln3ounlaLés (Highly motile)
— Juwantvaan (single polar flagella)
- awrsapgiutitAula
« 3510 Oxidase [a
« awwnsaasvdwlauuuibua:lui o,
(Facultative anaerobe)
~* nuavlaa (Tolerate alkaline condition to
pH 9.0)
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Vibrio spp.

*Biotype (biovar)
— different strains of the same bacterial
species
— distinguished by a group of phenotypic or
genetic traits
*Serogroup
— bacteria of the same species with different
antigenic
— determinants on the cell surface
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Vibrio spp.

e Vibrio cholerae

— Cholera (Gastroenteritis)
» Vibrio parahaemolyticus
—  Gastroenteritis, uwadaldo, nsGatdaluns:ua
laoa (Bacteremia)

e Vibrio vulnificus

— Gastroenteritis, unadatdo, nisatdaluns:=udatana

(Bacteremia)
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Vibrio spp.

3 St T 5 o > { 1 g
Bon o et “‘? * i 2 biotypes #an G]ﬁﬂafiﬂlﬂ
f ; TR v Classical

o do AN v El Tor

it o= * § 3 serotypes fnulavas ‘)
i | nzniolsnle

v Inaba (A, C antigen)

‘/Ogawa (A, B antigen)

v’ Hikojima (A, B, C
antigen)
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Vibrio cholerae

Biotype El Tor Classical
Serotype Ogawa Inaba (Hikojima} Ogawa Inaba (Hikojima)
Antigens A B A, C {A, B, C) AB A, C (A. B, C)

® Serotypes e HazdanuLanan It Lipopolysaccharide

(O antigen) G'i@“'ol,ﬂuﬁhuﬂizﬂawaa cell wall lagnsnagay agglutination
iLae vibriocidal antibody tests 2819 3NNy "N ¢) serotypes i A antigen
LANBWIY

® |naba strains 3:WU C antigen &1 Ogawa strains 3:WU B antigen



Vibrio cholerae

*Ju1nnNI1 150 serogroups, Foiinu
wancihon O Antigen (uaouyov
Llpopolysacchandezj\)aanwu\) cell,

*JIWEV 2 UUO[I’T\UUHﬂDIHlﬂOfT\SS ulQ
(Epidemic) [awn

— V. cholerae O1
— V. cholerae O139

 ddu serotype ouanluly V. cholerae O1
diulHeda:NilHLAQNIsS:uNaUUU sporadic
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Vibrio cholerae 0139

. wuasvusntloU w.A.2535

e (uUw.A. 2536 wuidniss:unalu Indian

subcontinent

e NQVA V. cholerae O1El Tor strain LAQ

lateral gene transfer (LGT) wa:wasuulav

Uu V. cholerae 0139
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Vibrio cholerae

awsaoAgoglu shellfish KSD uwavaou
(plankton)
awisawseutaulaldanviuthidvua:thda
ausadisvdwua:uwswuslaiu thnsas

(brackish water)

Endemic area = uKavnoguiAulansdsoulud
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e FOUDQADU

e UNdaluuKavulcva

ofr

. (hnSoy, LAY, LaB19Y
* ADUKUNLLUUUDY V. cholerae d:aqav
faruHADU < 20°C
e JadsSvlsna

. UALAFOIAUIOIDUAMUBIYNVN:LE

« dailuas:nanog (mollusks) ua:i

lWUaDNUUVAW (crustaceans) 16U fiv Y

v

AV Lwavasudad
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Vibrio cholerae

* LHAVSVISA: DUUE, HDEULASY
+  mso1AslusuBuNUDdQ
+  AMYRDWEWNLDDO
« guinulansaisaulua
. (hla:ona
- lunsszunaLciazASVNAWU biotype
lLa: serotype Lausdaldgd (9199:

WU serotype dualq)
 Epidemic
* Pandemic
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Us:snsnauidevda Cholera

MDA WLUUnSalunS:LWIzDIKISUDE
+ 16n: LAgucdomsaaBouInn3IRIHe 10 i
° AUUS

»AUNSTIU laglawn:tdoandulo

IsAunaluns:=twi=21K1S

Ispciu

*LUTHDU

- nUAUAUlUUNG
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Vibrio cholerae

eANSsuUs:=NU (feco-oral route)

.  DIKISAUULUDULED > 102-10% dd/ml (91K1SEOE
aanudunsa)

3 ] L -
o f—]

. thduWautdo > 106-10" cd/ml

-nalnduaisu direct contact indirect

transmission

[UAD8IJ person-to-person
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Vibrio cholerae

e stg=WACUDVIsA: 2-3 ¥OTUY v 53U (1039 2-3 Su)
e ANUTU=DINISNIVAAUN:
1. ELTor

— aulradludonnis KSado1nstantpy awisarglatoonelu
2-3J3u
2. Classical
— ghetgastbuthaghounna (Uhs12d73) uazaovis:Hautionuu
Aauld odsuunn ivrariav (laglawn:)

— IMd:zunauisuusvoIR:8oA uaztdegdald

« .BoWUnlusnLlUngns:uatana
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Vibrio cholerae

e S:zg=AIsuwslsaA:

- asutihngowuldalugoos: 2-3 u

KavoinnoinsuavlsaArkgLudnd

— WAWU carrier D1:uw<tBolduluKane

v

ap]l
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Pathophysiology of V. cholerae

* Colonize of the intestinal
microvillus

- 35791a=HAV cholera toxin §v
N(KLAa1MIsUDY cholera
- Wulusdungnasodu
ueu=nN V. cholerae
LPSayLaula
— Wuwuydwon
enterotoxin
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Action of Cholera Toxin

Intestinal lumen

o Cholera toxin :E A e Water follows
B

binds to electrolytes into
membrane lumen

of epithelial
cell @O

H,0

l

Na+t

Portion cI- i
r N e &) Cyclic AMP
of toxin stimulates

(Pirt of ‘}') cell to secrete
enters ce Cl—, Na*,

and other
electrolytes
e A1 stimulates- _
adenylate @ o Cyclic AMP
ATP

SR s

Epithelial cell
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Vibrio cholerae

*ANSOUdAslsA:

1. U1QY91S:UINT Wet preparation
2. LIAUDIHISADILdYUDDALN
3. Rectal swab

» 1AUFVEVASIVUDTUKATRDVUAISUED

Lab
* fNdvasdvB1GipvuyLau
» Fugnuav FUILIBFuavasIouRy
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Vibrio cholerae

nsUovnulsaA:

UovAuuuaowiH:thL8o 13U uaviu
UuIgDEIVNYNJUANUTUS
LanusnLAQADVQAUULLL

3ABU (WHO [LWuu:un(RIs)
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Vibrio parahaemolyticus

*dS1V enterotoxin vnu
ADUSDU
+  a1swuliv:ns:Auliidoulu
é’JIé:H;.i\J@smua:méausi
L ENVLAUDIKIS

«ClovnNistnao (NaCl) unas
1SauLaula

- YoUDNASlULNLAY

elLKAVSVIsA: dadn:=ta (eK"S
N=La)
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Vibrio parahaemolyticus

* ANUEU=-NSS=UNQ:
— Sporadic
— Common source outbreak
— (U person-to-person

* ¥DuN1vMsaacio:

1. mMssuuUs:=n1u (Oral route)

—  D1IHISN: laOUHSE)aﬂOU 91HISAUULUDUAUDIKISNELE
Qu HsaoultuanULUauwa

2. umuwanumsauwaloacnsonumn Lan
Juouldo
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US:u1INSNAULAEVCID
Vibrio parahaemolyticus

Aun>lUABDUSUUS:NUDIHISN:LaLUUan
Qu

WNidn1:AWLunsaluns:twizoIHISUDY
IsAuwaluns:twizoIH1S

lsnaunnsla

lsAlwuHDU

L}

WRoAUAUAUluUNG
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Vibrio parahaemolyfticus

. stg=WRGHUDVISA 4-30 HOHluv (1ade 12-24 FOluv)
e ANUTU=DINISNIVAAUN:

1. oHsLuwy
— ghgtHaddudth Usauduiow AAUlE odsu 13 Uda
ASU:
— oimislusuusvy Kglapvmelu 2-3 Su
— oamspdrelsadadAo owidgovs:zlduynduldoa
suusvUiunaiv ulu 1-7 Ju

2. UNQURNA
- uwadawgo ua:onvd:=0al¥alngns:uatanala
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Vibrio vulnificus

- 91ADEvdas:Ia AvlultNtAUUA:
UNNSDY

* J polysaccharide capsule 10U
Uoddgnolsadingy

 LHAvVSVIlsAAD dadn:La laglawn:
Ho8u1vSU

e ANUTUUDVNISS:UNQ
* Sporadic
« Common source outbreak
* [iD person-to-person
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Vibrio vulnificus

“DVNIVANSOQCIDAD

1. A1ssuUs:=n1U (Oral route)
— DIHISN:laQUKSDanNQu
— pK1sAUuUouAUDIKISN:LAGU IWED 103
C1DCIDDIHIS 1 NSU
— Au/tsuAvudouldo
2. umuwanumsauwalnﬂmsonumn lan
Uutdouldo
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Us:snsngduldegvcio
Vibrio vulnificus

WU2elsAAU: Quudv U:zLSVAU AudnLau
LUNHKDU (Diabetes mellitus)

load (HIV/AIDS)

Uz1Sv (Cancer)
WN0N12:AUunsaluns:twIz2KISUDe
WNNUEIAaNSA IASDUNSIIWI:UDYS
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Vibrio vulnificus

e S=g=WACHUDVISA 12 $OUY — 3 53U (139 12-72 $ouV)

-anuzu D1NIsNIvAadn: ﬂaIsnIosuusou1nn31wa
BGOdU

° E)'lH’lSlUUWU IUEI\) HU'DEIU f191Had 1dvu Udanov
la: lUE)H’]U']SﬂSﬂlU'\EIﬂS uataonala

* UNQUna: u:)uuJuUuuoomamnawlchjULhua:ucmaan
Inaduuwasnaiuag1vsIaLsd

« FOKUVONLAULUULEEUWAU LaztAianmsLtincnguavsu
(ot¥poouldroHUY (necrotizing fasciitis)

- msaadoluns:uatdoa hlugna:8aaua:idediald
melu 2-3 du
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Vibrio vulnificus

1 uwadawbaidsuwau

Necrotizing Fasciitis

2. Acute gastroenteritis
[ggv HuOau aegHad 91deU Udanov
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V. parahaemolyticus &
V. vulnificus

-MSJTvaslsh
 Stool culture
« UnhgusSauuiraunwa (Wound swab culture)
. D:ld3DawW:LdD (Hemoculture)
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V. parahaemolyticus &
V. vulnificus

-AMsUdvnu
+ fludHIsSN:tanUsvan
+ wenitivIKIstudiutidudadou
I(WaUpvnunisUulUou
. Ranagvmsthuin:lauis
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1 O wyauasie! Kihsaud
MNavusiv 2 KsIJuwy

»fAusou uazusodan

> (GGpunaiv

, > alvionouuazKavsuus:=niu
- ] >wuomsiden mwagma
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