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Chapter 2

AN INSIGHT INTO THE PHYSIOLOGICAL
PROPERTIES AND VIRULENCE
OF VIBRIO CHOLERAE

Parimal Dua’, Tuhin Manna', Smritikana Biswas’,
Prithwiraj Mukherjee’, Amiva Kumar Panda®
and Chandradipa Ghosh'”

'Department of Human Physiology,

Vidyasagar University, Midnapore, West Bengal, India
*Department of Chemistry,

Vidyasagar University, Midnapore, West Bengal, India

ABSTRACT

Cholera, the watery diambea caused by Fitvio cholenae, 5 one of the
major publc health ssues predomiment o the developing world,
cholerae & a gram megative, facultative anacrobic, aquatic bacteriom with
smgle poelar flagellum and is @ member of 7 subdivision of the family
Protecbacteriaceae. Among the ~206 identified serogroups, only O1 and
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0139 cause epsdemic cholerm while the rest (pon-01/mon-013%) cause
sporadic owtbreaks. This human pathogen survives naturally m agustse
bodies and causes secretory diarrhea omoe it eno the buman host.
The diarrheal infection commences with the ingeston of contamirated
food and water, followed by colonization of the bacteria in the small
imestime by toxm-coregulasted pilus (TCP), expressed coordimately with
chelera toxin (CT) CT and TCP are considered as the major vinlencoe
faciors of V. cholerae. Besides, synergistic effects of other vinlences
amzociabed factors, 1=, heat-stable enteroloxin (ST}, accessory cholers
enteroloxm  (Ace), zomula occcludens foxin (Zot), ouler membrane
proteins (Ompl, OmpT ) and cytotoxic hemolysm A (HlyA: classical and
El Tar} are also resporsible for the pathogenesiz. Phenotypic expressions
amzociabed with motlny, biofilm formation, slime production, protease,
lzpase and hemolysin activities are also sigmificant in the pathogenesis of
the organism. Moreover, the transcraptional regulators ToxR. ToxS and
ToxT are mvolved in coordinate expression of several genes Imked with
growth, survival and pathogenscity in V. cholerae. The non-01 mon-0 39
strains have resulted in the emergence of varants of V. cholerae
amzociabed with newer cholerm epidemscs. Vinlemce acquisisom by
horizomtal gene transfer remains significant in the emergence of
potentially pathogenic organisms, considered as the underlying reasons
fior lacking effective management strategies of the discase Gl date.

Keywords: cholera, Vibrio cholerae, epidemic, diarchea, virulence, woxin,
evolution

INTRODUCTION

Cholera is a severe, sometimes lethal, diartheal disease thar affects
human population for centories (Rahaman et al |, 3015). This devastating
secretory diarrhea i3 one of the major threats to public health all over the
world. Vibrio cholerae, the facultative anacrobic, gram-negative, curved
and highly motile uni-flagellated aquatic bacterium belonging o the y
subdivision of the Proteobactenaceae family is the causative agent of
cholera. The disease is induced when the organisms are ingested through
contaminated water and food (Pottinger at al, 2004; Farugque and Mair,
200}, Human beings are the natural hosts of V. cholerae. Although in
most of the cases the infection is mild and asymplomatic, however, it is



