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Diarrhea is the third leading cause of death related to infectious dis-
eases all over the world, the rate of death due to diarrheal diseases is es-
timated as two million a year [1]. All of the bacteria, parasites and viral
pathogens are considered among the causes of infectious gastroenteritis
[2]. The wide diversity of bacterial and viral infections that may cause
diarrhea complicates accurate surveillance and diagnosis, especially
in developing countries [3]. Although the improvements in sanitation
have significantly decreased the gastroenteritis cases caused by bacteria
and parasites, it has little effect on viral gastroenteritis [2]. The viruses
causing gastroenteritis in humans include rotaviruses, caliciviruses
(norovirus and sapovirus), astroviruses and enteric adenoviruses [2].

Adenoviruses (Ad) were first isolated from civilians and army re-
cruits who had respiratory disease [4,5]. Adenoviruses have linear dou-
ble-stranded DNA genomes that generally range from 26 to 45 kb and
are encapsulated in an icosahedra protein shell [6]. Sequence analysis,
has been demonstrated that the genomes of all human adenoviruses
have similar genetic organization [7,8]. Adenoviruses belonging to
the Mastadenovirus genus in the family Adenoviridae cause a variety
of diseases and are prevalent throughout the world. Common clinical
manifestations resulting from adenovirus infection include pneumonia,
cystitis, conjunctivitis, diarrhea, hepatitis, myocarditis, intussuscep-
tion and encephalitis [9]. Adenoviruses are increasingly recognized as
agents of life-threatening infection in immunocompromised patients,
particularly in human immunodeficiency virus positive individuals and
allogeneic bone marrow transplant recipients often with very high mor-
tality [10]. To date, 51 human adenovirus serotypes that are divided into
six species (A to F) based on their ability to agglutinate various types of
erythrocytes are distinguished [11]. Although, adenoviruses are more
often associated with respiratory infections, some serotypes, denomi-
nated enteric adenoviruses (EAds) are related to diarrheal disease. The
adenoviruses most commonly associated with diarrheal illnesses or
gastroenteritis in young children includes those of species F (serotypes
40 and 41) and species A (serotypes 12, 18 and 31). However, Ad40 and
Ad41 primarily affect the gut, contributing to 5%-20% of hospitaliza-
tions for childhood diarrhea [12]. Infections are most frequently seen
in children less than two years of age but have been found in patients
of all ages [13]. Adenoviruses have an incubation period of 8 - 10 days
[13]. The main symptoms are diarrhea, vomiting [14] and fever in 40%-
90% of the cases [15]. The diarrhea resulting from enteric adenoviruses
is longer in duration than that caused by the rotaviruses, usually lasting
7- 8 days. Viral transmission is believed to be by the fecal-oral route.
Viral gastroenteritis is usually self-limiting, but accurate diagnosis can
eliminate the need for more expensive and invasive diagnostic tests [15]

Many laboratories use electron microscopy (EM) to detect viruses
associated with gastroenteritis but the economic limitations and the
need for high particle concentration in the sample, as well as the intro-
duction of molecular methods, strongly reduce the use of EM as a di-
agnostic tool [16]. Alternatively, ELISA tests using Ad specific antibod-
ies have been shown to be a sensitive method for the determination of
enteric adenoviruses [7]. Specific real-time reverse transcription -PCR
assays (multiplex quantitative PCR) for human and animal enteric vi-
ruses, including norovirus ,porcine adenovirus and human adenovirus
species C and F, which are excreted by infected humans, pigs, cattle,

sheep was constructed by Wolf et al. [17]. Application of PCR assay to
clinical specimens could detect all serotypes of human adenovirus with
high sensitivity and allow serotype determination by sequencing of the
amplicons [9]. Ad2 and Ad5 are the most common serotypes used for
gene therapy. This is because Ad can be easily engineered to target a
specific ailment such as cancer, can be made replication-deficient, does
not integrate into the mammalian genome, can accommodate large
transgenes and can be modified to have a reduced immunological re-
sponses in mammals [18]

References

1. Seranti H, Johnson G, Brown M, Petric M, Tellier R (2004) Comprehensive
detection and serotyping of human adenoviruses by PCR and sequencing. J
Clin Microbiol 42: 3963-3969.

2. Naficy AB, Abu-Elyazeed R, Holmes JL, Rao MR (1999) Epidemiology of ro-
tavirus diarrhea in Egyptian children and implications for disease control. Am
J Epidemiol 150: 770-777.

3. HeimA, Ebnet C, Harste G, Pring P (2003) Rapid and quantitative detection of
human adenovirus DNA by real-time PCR. J Med Virol 70: 228-239.

4. Benko M, Harrach B (2003) Molecular evolution of adenoviruses. Curr Top
Microbiol Immunol 272: 3-35.

5. Hierholzer, John C (1995) Manual of Clinical Microbiology. Washington D.C,
ASM Press 947-955.

6. Murray PR, Baron EJ, Jorgensen JH, Landry ML, Pfaller MA (2006) Rotavi-
ruses, Caliciviruses, Astroviruses, Enteric adenoviruses and Other Diarrheic
Viruses. editor. Washington DC: ASM Press 1453-1469.

7. Kamel A, Ali HI, EI-Nady MA, de Rougemont HG (2009) Predominance and
Circulation of Enteric Viruses in the Region of Greater Cairo, Egypt. J Clin
Microbiol 47:1037-1045.

8. Rosen | (1960) A hemagglutination inhibitor technique for typing adenoviruses.
Am J Hyg 71:120-128.

9. SdiriLoulizi K, GharbiKhélifi H, de Rougemont A (2008) Acute Infantile Gas-
troenteritis Associated with Human Enteric Viruses in Tunisia. J Clin Microbiol
46:1349-1355.

10. Slatter MA, Read S, Taylor CE (2005) Adenovirus type F subtype 41 causing
disseminated disease following bone marrow transplantation for immunodefi-
ciency. J Clin Microbiol 43:1462-1464.

11. Page RD (1996) Tree View, an application to display phylogenetic trees on
personal computers. Comput Appl Biosci 12:357-358.

12. Girard MP, Steele D, Chaignat CL, Kieny MP (2006) A review of vaccine re-
search and development: human enteric infections. Vaccine 24:2732-50.

13. Uhnoo |, Wadell G, Svensson L, Johansson ME (1984) Importance of enteric
Adenoviruses 40 and 41 in acute gastroenteritis in infants and young children.
J Clin Microbiol 20:365-372.

*Corresponding author: Mona Z Zaghloul, Assistant Consultant in the
Microbiology Unit, Clinical Pathology Department, Ain Shams University, Cairo,
Egypt, Tel: 02-24023494; E-mail: monazaki_810@hotmail.com

Received March 28, 2012; Accepted March 28, 2012; Published March 29, 2012

Citation: Zaghloul MZ (2012) Adenovirus Serotypes (40,41) as a Cause of
Gastroenteritis. Air Water Borne Dis 1:e104. doi:10.4172/2167-7719.1000e 104

Copyright: © 2012 Zaghloul MZ. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Air Water Borne Dis
ISSN: 2167-7719 AWBD, an open access journal

Volume 1« Issue 2 + 1000e104


mailto:http://www.ncbi.nlm.nih.gov/pubmed?term=Comprehensive%20detection%20and%20serotyping%20of%20human%20adenoviruses%20by%20PCR%20and%20sequencing
mailto:http://www.ncbi.nlm.nih.gov/pubmed?term=Epidemiology%20of%20rotavirus%20diarrhea%20in%20Egyptian%20children%20and%20implications%20for%20disease%20control
http://www.ncbi.nlm.nih.gov/pubmed/12696109
mailto:http://www.ncbi.nlm.nih.gov/pubmed/12747545
mailto:http://www.cabdirect.org/abstracts/20073141674.html;jsessionid=A734EAB423200F40D7557309D187CAC6
http://www.ncbi.nlm.nih.gov/pubmed/19193841
http://www.ncbi.nlm.nih.gov/pubmed/14438890
http://www.ncbi.nlm.nih.gov/pubmed/18287312
http://www.ncbi.nlm.nih.gov/pubmed/15750134
http://www.ncbi.nlm.nih.gov/pubmed/8902363
http://www.sciencedirect.com/science/article/pii/S0264410X05010492
http://www.ncbi.nlm.nih.gov/pubmed/6092424

Citation: Zaghloul MZ (2012) Adenovirus Serotypes (40,41) as a Cause of Gastroenteritis. Air Water Borne Dis 1:e104. doi:10.4172/2167-
7719.1000e104

Page 2 of 2

14. Svraka S, Duizer E, Vennema H, de Bruin E, van der Veer B (2007) Etiological of enteric viral agents: a five-year experience report. Acta Biomed 76:165-
Role of Viruses in outbreaks of acute gastroenteritis in the netherlands from 70.

1994 through 2005. J Clin Microbiol 45:1389-1394. ) ) ) . .
17. Wolf S, Hewitt J, Greening G (2010) Viral multiplex quantitative PCR assays

15. Hilleman MR, Werne JH (1954) Recovery of new agent from patients with for tracking sources of fecal contamination. Appl Environ Microbiol 76:1388-94.

acute respiratory illness. Proc Soc Exp Biol Med 851:183-188. . .
18. Tanaka T, Kuroki M, Hamada H, Kato K, Kinugasa T, et al. (2007) Cancer-

16. Arcangeletti MC, De Conto F, Pinardi F, Medici MC, Valcavi P, et al. (2005) targeting gene therapy using tropism-modified adenovirus. Anticancer Res
Electron microscopy as a reliable tool for rapid and conventional detection 27:3679-3684.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:

*  User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

200 Open Access Journals

15,000 editorial team

21 days rapid review process

Quality and quick editorial, review and publication processing
¢ Indexing at PubMed (partial), Scopus, DOAJ, EBSCO, Index Copernicus and Google Scholar etc
¢ Sharing Option: Social Networking Enabled
*  Authors, Reviewers and Editors rewarded with online Scientific Credits

Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission

Air Water Borne Dis

ISSN: 2167-7719 AWBD, an open access journal Volume 1« Issue 2 + 1000104


http://www.ncbi.nlm.nih.gov/pubmed/17360839
http://www.ncbi.nlm.nih.gov/pubmed/13134329
http://www.ncbi.nlm.nih.gov/pubmed/16676566
http://www.ncbi.nlm.nih.gov/pubmed/16676566
http://www.ncbi.nlm.nih.gov/pubmed/20061455
http://www.ncbi.nlm.nih.gov/pubmed/17970028

