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Abstract 
Vibrio choleare is widely recognized as an important pathogen associated with diarrheal infections.  The current study 
included the detection of Vibrio cholerae which was isolated from the clinical cases of watery diarrhea in Al- Najaf province 
Teaching Hospital during April 2018 to August  2018. The diagnosis of   Vibrio cholerae  isolates which were diagnosed by 
(Culture method, biochemical tests and Api20E system) , In Culture method was isolated (40) isolate on blood agar and TCBS 
media and (35) isolates by biochemical tests , While Api20E kit was the important method for diagnosis, which has led to 
isolate and diagnosis of (30) isolate of Vibrio cholera. The results revealed the ability  some of Vibrio cholerae  isolates to 
produce Some Virulence Factor's such as  protease(83%) , lipase(73%) , phospholipase(76%)  as well as Haemolysin 
production(100%).   
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INTRODUCTION : 
Vibrio cholera ,the causative agent of cholera is an acute 
diarrheal infection caused by ingestion of food or water 
contaminated with the bacterium Vibrio cholera that 
belongs to genus vibrio, family Vibrionaceae [1]. Vibrio 
choleare have a number of factors which help it to reach 
and colonize the epithelium of the small intestine and 
produce a variety of extracellular products that have 
deleterious effects on euokaryotic cells [2]. Studies of the 
bacterium have elucidated a number of products important 
for its virulence, including cholera toxin (CT), whose 
action is largely responsible for the host secretory response, 
and toxin-co-regulated pili (TCP), which greatly enhances 
colonization of the intestinal epithelium [3,4]. A toxin-co-
regulated pilus has been shown to be necessary for 
colonization in both the classical and El Tor biotypes of 
V.cholerae O1[5]. TCP also serves as a receptor for CTXØ
phage so it appears that TCP pathogenicity island is the
initial genetic element required for the virulence associated
genes in V. Cholerae  [6,7,8]. Besides CT and the pilus,
other factors including those which are necessary for
survival of the bacteria in vivo, penetration of the mucous
layer and adherence to the underlying epithelial cells of the
intestine, binding and internalization of CT, evasion of the
host defense system, etc., may also contribute to the
virulence of this important human pathogen [9]. These
factors included other potential toxins, accessory
colonization factors, outer membrane proteins, proteases,
hemolysins, hemagglutinins (HAs), and in some strains, a
capsular polysaccharide, all of which may contribute to
survival and multiplication of V.cholerae within the host
[5,10].
Lipases and lecithinases are also produced by different
strains of   V.cholerae and may be related to the hydrolysis
of lipid barrier in intestinal epithelial cells [11,12].While
Neuramindase, is secreted to cause an increase in the
number of receptors in the gut [13]. V. cholerae is a highly
motile organism and displays chemotactic behavior during
its interaction with the intestinal mucosa [14].  However,
the importance of motility in virulence has been subject to
somewhat discrepant conclusions [15, 16].. Previous

research on the virulence of nonmotile strains led to 
conflicting results about the importance of motility in 
virulence[12]. The present study is carried out to achieve 
the following objectives:  
1- Isolation of V.cholerae isolates among the clinical cases
and identification by API20E system .
2- Detection the virulence factors of V.cholerae isolates
such as hemolysin, lipase, protease and Phospholipase.

MATERIALS AND METHODS 
1- Samples collection: A total of samples collection
( 150) samples were obtained from the clinical cases of
watery diarrhea of patients  in Al- Najaf province Teaching
Hospital during April 2018 to August  2018 who attended
to Bacteriology laboratory in Sciences faculty during this
period. They were swabbed onto thiosulfate citrate bile
salts sucrose (TCBS) agar and MacConkey agar (MC) the
plates were incubated overnight.
2- Identification of V. cholera : Morphological
colonies characteristics were recorded on microscopic
properties by Gram's stain was used to examine the isolated
bacteria for studying the microscopic properties such as
gram reaction, shape and motility and the media that are
used (MacConkey agar, blood agar and TCBS agar ) for
primary identification of V.cholerae. While Biochemical
tests used Oxidase test, Catalase test (Hydrogen Peroxide
3%), Simmon's Citrate test, Indole Production test, Motility
test were all these tests and urease test result according to
[17,18]. Also, API20E system was carried out according to
the procedure of (Biomerix company, France ).

Detection Virulence Factors of V. cholera: 
• Medium of Protease Activity Assay:
A- Composition:
Solution A:  10 g skim milk was added to 90 ml of distilled
water then volume was completed to 100 ml. Gently heated
at 50˚C, then autoclaved, Cooled to 50-55˚C.
Solution B:  2 g of agar powder was added to 100 ml of
distilled water, mixed thoroughly, then autoclaved, Cooled
to 50-55˚C.
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B- Preparation:  
Aseptically, 100 ml of solution A was mixed with 100 ml 
of solution B. Poured into sterile Petri dishes, then stored at 
4˚C until to use. This media used to detect the ability of the 
bacteria to produce protease [19].  
• Medium of Phospholipase Activity Assay: 
It has been prepared by dissolving 2.4 g of nutrient agar in 
100 ml of distilled water with 1 g of NaCl. After autoclaved 
and cooled to 50˚C, the addition egg yolk of one egg was 
done in aseptical condition. Then mixed well and poured 
into sterile Petri dishes and stored at 4˚C until to use 
through 24-48 hours [20].  
• Rhan Media of Lipase Activity Assay: 
It has been prepared by dissolving the following materials 
in 900 ml of distilled water. These materials as following: 5 
g of K2HPo4,  5 g of (NH4)2Po4, 1 g of Cacl2. 6H2o, 1g 
of  Mgso4. 7H2o, 0.001 g of  Fecl2.6H2o, 0.001 g of  
NaCl,  20 g of agar powder and 5 ml of olive oil. Then the 
volume was completed to 1000 ml, final  pH was adjusted 
to 7.2, then autoclaved, cooled and poured in sterile Petri 
dishes and stored at 4˚C until to use. This media used to 
detect the ability of the bacteria to produce lipase [21,12]. 
• Blood Haemolysis: 
 Heamolysin was detection according to[22]. Tested for β-
hemolytic activity on base agar (Himedia, India) 
supplemented with 7% sheep erythrocytes.  A Loopful of 
18-24 hr cultured growth of TSA was transferred and 
streaked on blood agar and was incubated for 24 hr at 37 
ºC. Zones of Haemolysis around the colonies indicated the 
ability of these bacteria to haemolyse RBCs [23].  
 

RESULTS AND DISCUSSION 
Isolation and Identification 
Culture and Biochemical Tests 
The isolation and identification of Vibrio isolates showed 
that only 40 isolate were positive based on the 
morphological characteristics of the colonies on TCBS, 
MacConkey agar and blood agar media These isolates were 
smooth yellow, shiny, flat, about 2-3 mm in diameter 
colonies on TCBS ( Fig.1), while they were small and pale 
colonies on MacConkey's agar when incubated for 24h.  
While microscopic examination of cultures showed that the 
bacteria were gram-negative non-spore forming, slightly 
curved rods arranged as single or double of bacteria and the 
comma shape or vibriod shape distinguish this bacteria 
from other gram- negative bacilli. These characteristics 
were obtained also by previous studies [24,25].  
On the other hand, the results of biochemical tests referred 
to that not all were positive to oxidase and catalase tests. 
The positive isolates were characterized with the ability to 
ferment the glucose only on KIA, so the isolates gave 
alkaline slant with acid bottom without H2S or CO2 
production.  Also, isolates showed positive results to 
cholera red, string test and simmon's citrate and negative to 
urease test(Tab.1). According  to these biochemical tests 
only 33  stool samples showed positive result as V. 
cholerae . This result was predicted by previous studies 
[8,18,26].  
 
 

 

 
Figure( 1): V. cholerae isolates colonies on TCBS and 

blood agar media. 
 

Table (1): Biochemical tests results of V. cholerae 
isolated from stool samples. 

Test Result 
Catalase + 
Oxidase + 
String test + 
Methyl red test + 
Urease test - 
Cholera red + 
Citrate test + 
VP + 
Urease _ 
String + 
simmone citrate + 
Glucose and lactose 
Fermentation on KIA A/K *, No gas/ No H2S 

* A: Acid, K: Alkaline, KIA: Kligler Iron Agar . 
 
In this study API 20E system was used to confirm 
identification of V. cholerae included in this study. The 
results are shown in (figure 2)  That  results were in 
compatible with [27] who observed from 93 collection 
samples 51 exhibited sucrose-fermenting colonies on TCBS 
agar and an oxidase-positive reaction. Ninety-six percent of 
these presumptive isolates revealed excellent identification 
as V.cholerae with the API 20E system and 4% were as a 
good identification. The remaining 42 strains were not 
identified. Vieira [28] stated that it was a good evidence to 
use API 20E system to obtain excellent identification reach 
up to 99.9% accuracy of the clinical isolates as V.cholerae 
and differentiated from other close bacteria. 

β-hemolysis  of 
V.choleare  

V.choleare  on 
 TCBS 
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  Figure( 2): API 20E system used in this study. 

 
 The isolation and identification of Vibrio isolates showed that only 40 stool samples were positive based on the morphological characte                                               
the glucose only on KIA, So the isolates gave alkaline slant 
with acid bottom without H2S or CO2 production.  Also, 
isolates showed positive results to cholera red, string test 
.and simmon's citrate and negative to urease test . So, 
according to these biochemical tests only 35 stool samples 
showed positive result as V. cholerae (Fig.3). This result 
was predicted by [26, 29,30]. For more assertion the 
identification of the isolates was done by using API 20E 
diagnostic kit, the results showed that only 30 of stool 
samples were positive as V. cholerae (Fig.3). This result 
was predicted by [31,32].  
. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
Figure (3): The distribution of  V.cholerae  isolates 

according to type of diagnosis method. 
 
Detection of Some Virulence Factor's of V. cholerae: 
• Protease 
It is necessary to investigate the virulence factors of 
V.cholerae isolates which may a play role in its 
pathogenicity, so the detection of proteases, lipases and 
Phospholipase production were done. In this study (30) 
isolates were examined(Fig.4).. It seemed that (83%) of the 
clinical isolates of V.cholerae produced protease (fig.6). 
Al-Khafaji, [33] referred to that all isolates in her study 
were  have ability to protease production as well as found 
(50%) of isolates were protease positive.  Proteases 
produced by V.cholerae had a very important role in its 
pathogenicity, due to the hydrolysis of several 

physiologically important protein such as mucin, 
fibronectin, and lactoferrin  [34]. It could also 
proteolytically activate cholera toxin A subunit, El Tor 
cytolycin and haemolysin [35]. While Abbass, [36] who 
found that (72.7%) of isolates were protease product and 
that  this enzyme have limited effect on the pathogenesis of 
this bacteria. 
 

 
Figure (4): The distribution of Protease enzyme 

production of V.choleare 
 
• Phospholipase: 
  The result showed that the isolates were (76%) produced 
phospholipases (,fig.4 and fig.6).  Japik, [37]  referred that 
(67%) of isolates were  have  the ability to phospholipase 
production(Fig.5).. West et al., (2004) found that all 
isolates were phospholipase positive. Oliver and Kaper, 
[38].  (2007) mentioned to the role of this enzyme in the 
cholera disease by the release of Arachidonic acid from the 
phospholipid found in the cell membranes of the lumen 
cells, this play an important role in the prostaglandin E2 
(PGE2) which is responsible for the increase of liquids 
secretion from the lumen cells and this lead to watery 
diarrhea occurs.  

 
Figure (5): The Phospholipase enzyme production of 

V.choleare 
 

clinical cases of watery diarrhea 
(150) cases 

Culture method (40)  

biochemical tests 
(35) 

Api20E kit 
(30) 

Protease production 
of V.choleare 

Phospholipases production of 
V.choleare 
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• Lipase:  
The result showed that (73%) of isolates were have the 
ability to produce lipase (Fig. 6). Al-Khafaji, [33] referred 
to that all isolates in her study were have the ability to 
lipase production.  Ingole et al.,(1998) found that (65.4%) 
of isolates were positive to lipase production, also that 
found (47%) of isolates were lipase positive. Lipases 
enzymes catalyse the hydrolysis of the ester bonds of 
triacylglycerols and may have a critical role in V.cholerae 
pathogenicity or nutrition acquisition. The production of 
excesses amount of lipases allow bacteria to penetrate fatty 
tissue with the consequent formation of abscesses. Several 
studies showed that environmental strains of V.cholerae 
may produce a variety of enzymes including proteases, 
lipases, and haemolysin and other which are necessary for 
their survival in environment [4, 39].  
The production of these enzymes by the isolates may 
reflect the presence of genetic organization of a discrete 
genetic element which encodes three genes responsible for 
the production of proteases, lipases and phospholipase. 
This organization could be a possible part of pathogenic 
island, encoding a product capable of damaging host cells 
and being involved in nutrient acquisition. 
• Haemolysin: 
V.cholerae that investigated through this study was tested 
for its ability to produce haemolysis. The result of this test 
showed that this organism able to produce the haemolysin. 
The appearance of clearly hallo zone around the colony on 
blood agar medium referred to the ability of this organism 
to produce the Haemolysin enzyme type beta (β). 
Microorganisms evolve a number of mechanisms for the 
acquisition of iron from their environment. One of them is 
the production of Haemolysin enzyme, which acts to 
release iron complex [8,40]. The Haemolysin was initially 
purified by Honda and Finkelstein in 1979 and shown to be 
cytolytic for the erythrocytes and mammalian cells in 
culture. The Gene encoding this hemolysin, was hlyA and 
presented in El Tor, and non-O1 strains of V.cholerae [41]. 
Halpern and Izhaki, [1]. stated that the purified Haemolysin 
is capable of causing fluid accumulation in ligated rabbit 
ileal loops .In contrast to the watery fluid produced in 
response to CT, the accumulated fluid produced in response 
to Haemolysin was invariably bloody with mucous.  

 

 
Figure (6): percent of enzyme production of protease, 

phospholipase and lipase from V. cholerae isolates 

 
CONCLUSION: 

The following conclusions are extracted from the present 
study: 1- The frequency of V. cholerae from the clinical 
cases in Najaf (Iraq) and identification by API20E system. 
2- Most clinical isolates produced many virulence factors 
involve heamolysin, lipase, protease, phospholipase. 
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