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Cholera

 Cholera  is  an  acute  toxigenic  diarrheal  disease  caused  by  the 
bacterium Vibrio cholerae..

 It  affects  mostly  the  underdeveloped  countries  associated  with 
war, natural disaster and poor sanitation.

 Approximately  3  million  cases  of  cholera  and  approximately  1.5 
million of deaths are reported by WHO world wide.

Refugee camps in Sudan
Cholera is an epidemic, endemic and infact the only pandemic bacterial disease
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Classification of Vibrio cholerae
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Figure 1.3.

A. Serogroup, biotype and serotype in V. cholerae

B. Differences in O antigen components a, b, and c determine V. cholerae O1 serotypes
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Experimental Flow

Preparation of bacterial strains 

Rabbit ileal loop procedure

Gross pathological examination

Histopathological examinationCytological examination

Data analysis and comparison
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Material and Methods
• Bacterial Strains
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Material and Methods

The count was based on the growth curve which was determined for the The count was based on the growth curve which was determined for the V. choleraeV. cholerae
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Material and Methods
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Material and Methods
Gross examination, cytology, histopathology and immunohistopathological studies

Gross examination

Cytology

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

41
8.

1 
: P

os
te

d 
15

 S
ep

 2
01

1



Histopathology

H and E staining

Immunohistochemical 
stainingN
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Microtechniques in Histopathology

Tissue processing

Tissue preparation

Tissue sectioning

Staining and Microscopy

1. Labeling
2. Record of specimen
3. Fixation

1. Dehydration
2. Clearing
3. Impregnation
4. Embedding

1. Microtomy
2. Slide preparation

1. Staining of nucleus (Hematoxylin)
2. Staining of cytosol (Eosin)
3. Staining of cell membrane of microorganism (Gram)
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Results

Fluid accumulation ratio
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Results
Histopathological and Immunohistochemical changes
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Discussion
(a) Vibrios reach to the surface of the

lumen which is covered with mucous
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surface  of enterocytes with the help 
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Figure 1.6.

Invasion, colonization, and multiplication of V. cholerae in human small intestine
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1. Passing of Vibrio cholerae through the gastric acid
    barrier and mucosal barrier (mucin layer) 

2. Intestinal adherence and colonization

3. Toxin Secretion followed by toxins’ 
activations

4. Vibrio cholerae  detachment from the 
mucosal epithelium followed by the intestinal 
adherence and colonization.

Toxigenic effects Histo pathological effects
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Gross pathological analysis
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Reason of High pathogencity of O139
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Cellular interactions

Molecular 
interactions

O1 Eltor
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O139
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Conclusion
• O139 damaged the mucosal and submucosal layers more aggressively and 

was more invasive than the O1 El Tor strain.
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About Journal
Description
Histology  and  Histopathology  (cellular  and  Molecular  Biology)  is  an 
international  journal,  the  purpose  of  which  is  to  publish  original  works  in 
English in histology, histopathology and cell biology; high quality is the overall 
consideration.

Indexing of journal
Indexed  in  PubMed,  ISI  WoK,  Biosis,  CABLE,  Center  for  Clinical  Computing, 
Chemical Abstracts Service, Current Awareness in Biological Sciences, Current 
Contents,  Euroscience,  Excerpta  Medica,  Medline,  Research  Information 
Systems, Science Citation Index, etc. 
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Strength of research
• Very Strong
• The  novelty  lies  in  the  fact  that  the  authors  are  actually  indirectly 

trying to state that the Vibrio choelrae could be invasive considering 
its  invasion  pattern  in  rabbit  ileum.  This  is  against  the  current 
literature regarding the pathogenesis of Vibrio cholerae which states 
V. cholerae to be non invasive. 

• The exploration about the difference in invasion pattern of O1 ElTor 
and O139 opened new horizon towards the development of vaccine 
for  Vibrio  cholerae.  The  vaccine  must  be  a  bivalent  with  the 
capability of targeting both the strains of Vibrio cholerae. 
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Strength and errors in article
• Strong
• No grammatical mistakes 
• No spelling mistakes
• Up to date references for the topic of interest.
• Figure 2 must be presented before figure 1. 
• The gross pathological examination has been discussed and is 

mentioned in abstract but not mentioned properly in result section. 
• The results of TEM and SEM are not included in this article even 

though the article did explain in the discussion portion regarding 
TEM studies.
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Recommendations to read this 
article

• Highly recommended 
• Especially  to  medical  microbiologists  and  researchers 

who have been working with Enterobacteriaceae  in any 
field.

• Vaccine developers.
• To  do  further  research  to  see  the  invasion  of  Vibrio 

cholerae in Liver, gall bladder or Bile and other viscera. 
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Thank you 
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Session for Critics and 
Discussion
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