Bacteroides

Bacteroides is a genus of Gram-negative,
bacillusbacteria. Bacteroides species are non-endospore-
forming, anaerobes, and may be either motile or non-
motile, depending on the species.! The DNA base
composition is 40-48% GC. Unusual in bacterial
organisms, Bacteroides membranes contain
sphingolipids. They also contain meso-diaminopimelic

acid in their peptidoglycan layer.

Bacteroides are normally mutualistic, making up the
most  substantial portion of the mammalian
gastrointestinal flora,!”) where they play a fundamental
role in processing of complex molecules to simpler ones
in the host intestine.®JAs many as 10'°-10" cells per
gram of human feces have been reported.”! They can use
simple sugars when available; however, the main sources
of energy for Bacteroides species in the gut are complex

host-derived and plant glycans™.

One of the most important clinically is

Bacteroidesfragilis.
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Scientific classification

Kingdom:Bacteria
Phylum: Bacteroidetes
Class: Bacteroidetes
Order: Bacteroidales
Family: Bacteroidaceae
Genus:Bacteroides
Species: B. fragilis
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Bacteroides spp. anaerobically cultured in blood agar

medium
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Pathogenesis

Bacteroides species also benefit their host by excluding
potential pathogens from colonizing the gut. Some
species (B. fragilis, for example) are opportunistic
human pathogens, causing infections of the peritoneal
cavity, gastrointestinal surgery, and appendicitis via
abscess formation, inhibiting phagocytosis, and

inactivating  beta-lactam  antibiotics.)  Although
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Bacteroides species are anaerobic, they are aerotolerant

and thus can survive in the abdominal cavity.

In general, Bacteroides are resistant to a wide variety of
antibiotics — p-lactams, aminoglycosides, and recently
many species have acquired resistance to erythromycin
and tetracycline. This high level of antibiotic resistance
has prompted concerns that Bacteroides species may
become a reservoir for resistance in other, more highly-

pathogenic bacterial strains.!”

Bacteroidesfraqilis

characteristicsBacteroidesfraqilis

Bacteroidesfragilis is a Gram-negative bacillus

bacterium species, and an obligate anaerobe of the gut.!®

B. fragilis group is the most commonly isolated
bacteriodaceae In anaerobic infections especially those
that originate from the gastrointestinal flora. B. fragilis is
the most prevalent organism in the B. fragilis group,
accounting for 41% to 78% of the isolates of the group.

The B. fragilis group is the species of Bacteroidaceaethat
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Is 1solated with greatest frequency in clinical specimens.
These organisms are resistant to penicillin by virtue of
production of beta-lactamase, and by other unknown

factors.l!

This organism was formerly classified as subspecies of
B. fragilis (i.e. ss. fragilis, ss. distasonis, ss. ovatus, Ss.
thetaiotaomicron, and ss. vulgatus). They have been
reclassified into distinct species on the basis of DNA
homology studies.'™B. fragilis(formerly known as B.
fragilis ss. fragilis, one of the subspecies of B. fragilis) is
often recovered from blood, pleural fluid, peritoneal

fluid, wounds and brain abscesses.

Although B. fragilis group is the most common species
found in clinical specimens, it is the least common
Bacteroides present in fecal flora, comprising only 0.5%
of the bacteria present in stool. The pathogenicity of this
group of organisms probably results from its ability to
produce capsular material, which is protective against

phagocytosis.!**
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Clinical significance

It is involved iIn 90% of anaerobic peritoneal
infections.™® 'Bacteroidesfragilis acts primarily at the
surface of the mucosa.’® It predominates in
bacteremial*! associated with intraabdominal infections,
peritonitis and abscesses following rupture of viscus, and

subcutaneous abscesses or burns near the anus.*"]

Working with lab cultures and mice, Johns Hopkins
scientists have found that a strain of the common gut
pathogen Bacteroidesfragilis causes colon inflammation
and increases activity of a gene called spermine oxidase
(SMO) in the intestine. The effect is to expose the gut to
hydrogen peroxide — the caustic, germ-fighting substance
found in many medicine cabinets—and cause DNA
damage, contributing to the formation of colon tumors,

say the scientists.™

Ecology

Bacteriodesfragilis lives primarily in humans and
animals  intestinal/colon  flora. As long as
Bacteriodesfragilis is retains within the intestinal lumen,

its contribution to our body is very diverse. And once

Dr. Wahidah H. algahtani


http://en.wikipedia.org/wiki/Peritoneal
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-4
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-pmid15466707-5
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-6
http://en.wikipedia.org/wiki/Abscesses
http://en.wikipedia.org/wiki/Burn
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-7
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-8

Bacteroidesfragilis leaves the lumen and travels to
adjacent areas and organs, it can be detrimental as it
contributed to a variety of infections in the upper body,
abdomen, skin and many others. Bacteroidesfragilis now
act as a pathogen and invades its host by producing the
enterotoxins. Due to its role as a pathogen,
Bacteroidesfragilis can be very complex; they will be
able to survive and adapt in most environments like its

neighbor, E.coli.

MODE OF TRANSMISSION

Infection results from displacement of Bacteroides spp.
or closely related genera from normal mucosal location
as a result of trauma such as animal/human bites, burns,
cuts, or penetration of foreign objects, including those
involved in surgery®™®. There is no evidence that

organisms are invasive on their own.

virulence factor

Bacteroidesfragilis produce polysaccharide capsule high
in succinic acid. Once Bacteroidesfragilis is released
from the capsule, it paralyses the migration of
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leukocytes, which is required for the site of healing.
When the Bacteroidesfragilis kills off the leukocytes, the
infections grew and if left untreated then the death rate is
as high 60%. Succinic acid was used to test the
neutrophil function and they have found that the succinic
acid enhances the virulence factor of Bacteroides.
Another thing they’ve found is that the virulence factor
increases with lower pH and in microenvironment with

high infections.

Bacteroidesfragilis group (~60% of intra-abdominal
infections and ~70% of anaerobic bacteremias),
Prevotella, Porphromonas, Fusobacterium (virulence
factors: varies with genus, includes capsule, adhesins,
endotoxin, enzymes [B. fragilis produces an enterotoxin];
infections: brain, oral, URT, dental, sinuses, LRT, female
genital tract infections; control: drain, debride,
metronidazole, clindamycin, chloramphenicol,

Imipenem,

Among the many virulence factors produced, B. fragilis
produces an enzyme that allows the organism to survive
In the presence of small amounts of oxygen. the enzymes

listed below catalyzes the following reaction:
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A. Beta lactamase

B. Myeloperoxidase

C. Nicotinamide adenine dinucleotide phosphate
(NADPH) oxidase

D. NO synthase

E. Oxidase

F. Superoxide dismutase

Prevention

In areas where AGNB and other anaerobes
predominate, early and aggressive treatment of
acute infection can prevent them from becoming

chronic.

. When the risk of anaerobic infections (eg, intra-
abdominal and wound infection following surgery)
Is high, proper antimicrobial prophylaxis may

reduce the risk.

Preventing oral florae aspiration by improving
neurologic status, suctioning oral secretions,

improving oral hygiene, and maintaining lower
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stomach pH can reduce the risk of aspiration

pneumonia and its complications.

Treatment

In general, B. fragilis is susceptible to metronidazole,
carbapenems, tigecycline, beta-lactam/beta-lactamase
inhibitor combinations (e.g., Unasyn, Zosyn), and certain
antimicrobials of the cephamycin class, including
cefoxitin. The bacteria have inherent high-level
resistance to penicillin. Production of beta lactamase
appears to be the main mechanism of antibiotic
resistance in B. fragilis.'*®)Clindamycin is no longer
recommended as the first-line agent for B. fragilis due to
emerging high-level resistance (>30% in some

reports).™*!

References

1. Madigan M, Martinko J (editors). (2005). Brock
Biology of Microorganisms (11th ed.). Prentice
Hall.ISBNO0-13-144329-1.

Dr. Wahidah H. algahtani


http://en.wikipedia.org/wiki/Metronidazole
http://en.wikipedia.org/wiki/Carbapenems
http://en.wikipedia.org/wiki/Tigecycline
http://en.wikipedia.org/wiki/%CE%92-lactam
http://en.wikipedia.org/wiki/%CE%92-lactamase
http://en.wikipedia.org/wiki/%CE%92-lactamase
http://en.wikipedia.org/wiki/Unasyn
http://en.wikipedia.org/wiki/Zosyn
http://en.wikipedia.org/wiki/Cefoxitin
http://en.wikipedia.org/wiki/Penicillin
http://en.wikipedia.org/wiki/Beta_lactamase
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-9
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-9
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-mandell-10
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-mandell-10
http://en.wikipedia.org/wiki/Bacteroides_fragilis#cite_note-mandell-10
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number

2. Dorland WAN (editor) (2003). Dorland's Illustrated
Medical Dictionary (30th ed.). W.B. Saunders. ISBNO-
7216-0146-4.

3. Wexler, H. M. (Oct 2007). "Bacteroides: the good, the
bad, and the nitty-gritty" (Free full text).Clinical
microbiology reviews 20 (4): 593-621.
d0i:10.1128/CMR.00008-07. ISSN0893-
8512.PMC2176045.PMID17934076.http://cmr.asm.org
/cgi/pmidlookup?view=long&pmid=17934076.edit

4. Finegold SM, Sutter VL, Mathisen GE (1983). Normal
indigenous intestinal flora (pp. 3-31) in Human
intestinal microflora in health and disease..Academic
Press.ISBN0-12-341280-3.

5. Martens EC, Chiang HC,Gordon JI (2008). "Mucosal
Glycan Foraging Enhances Fitness and Transmission
of a Saccharolytic Human Gut Bacterial Symbiont".
Cell Host Microbe 13 (4): 447-57.
d0i:10.1016/j.chom.2008.09.007. PMID18996345.

6. Ryan KJ, Ray CG (editors) (2004). Sherris Medical
Microbiology (4th ed.). McGraw Hill.ISBN0-8385-
8529-9.

Dr. Wahidah H. algahtani


http://en.wikipedia.org/wiki/Dorland%27s_Illustrated_Medical_Dictionary
http://en.wikipedia.org/wiki/Dorland%27s_Illustrated_Medical_Dictionary
http://en.wikipedia.org/wiki/Dorland%27s_Illustrated_Medical_Dictionary
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1128%2FCMR.00008-07
http://en.wikipedia.org/wiki/International_Standard_Serial_Number
http://en.wikipedia.org/wiki/International_Standard_Serial_Number
http://en.wikipedia.org/wiki/International_Standard_Serial_Number
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://en.wikipedia.org/w/index.php?title=Template:Cite_doi/10.1128.2FCMR.00008-07&action=edit&editintro=Template:Cite_doi/editintro2
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1016%2Fj.chom.2008.09.007
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number

7. Salyers AA, Gupta A, Wang Y (2004). "Human
intestinal bacteria as reservoirs for antibiotic resistance
genes".Trends Microbiol 12 (9): 412-6.
doi:10.1016/j.tim.2004.07.004. PMID15337162.

8.http://prod.hopkins-
abxguide.org/pathogens/bacteria/anaerobic_gram-

neg. bacilli/bacteroides_fragilis.html?contentinstance
1d=255919

9. Snydman DR, Jacobus NV, McDermott LA, et al.
(January 2010). "Lessons learned from the anaerobe
survey: historical perspective and review of the most
recent data (2005-2007)". Clin. Infect. Dis.50 (Suppl
1): S26-33. d0i:10.1086/647940.
PMID20067390.http://www.cid.oxfordjournals.org/cg
i/pmidlookup?view=long&pmid=20067390.

10. Baron EJ, Allen SD (June 1993). "Should clinical
laboratories adopt new taxonomic changes? If so,
when".Clin. Infect. Dis.16 (Suppl 4). S449-50.
doi:10.1093/clinids/16.Supplement_4.5449.

Dr. Wahidah H. algahtani


http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1016%2Fj.tim.2004.07.004
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://prod.hopkins-abxguide.org/pathogens/bacteria/anaerobic_gram-neg._bacilli/bacteroides_fragilis.html?contentInstanceId=255919
http://prod.hopkins-abxguide.org/pathogens/bacteria/anaerobic_gram-neg._bacilli/bacteroides_fragilis.html?contentInstanceId=255919
http://prod.hopkins-abxguide.org/pathogens/bacteria/anaerobic_gram-neg._bacilli/bacteroides_fragilis.html?contentInstanceId=255919
http://prod.hopkins-abxguide.org/pathogens/bacteria/anaerobic_gram-neg._bacilli/bacteroides_fragilis.html?contentInstanceId=255919
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1086%2F647940
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20067390
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1093%2Fclinids%2F16.Supplement_4.S449

PMID8324167 .http://www.cid.oxfordjournals.org/cgi/
pmidlookup?view=long&pmid=8324167.

11. Wexler HM (October 2007). "Bacteroides: the good,
the bad, and the nitty-gritty". Clin.Microbiol. Rev.20
(4): 593-621. d0i:10.1128/CMR.00008-07.
PMC2176045.PMID17934076.http://cmr.asm.org/cgi/
pmidlookup?view=long&pmid=17934076.

12. Bacteroides infections at eMedicine

13. Kuwahara T, Yamashita A, Hirakawa H, et al.
(October 2004). "Genomic analysis of Bacteroides
fragilis reveals extensive DNA inversions regulating
cell surface adaptation". Proc. Natl. Acad. Sci.
U.S.A.101 (41): 14919-24.
doi:10.1073/pnas.0404172101.
PMC522005.PMID15466707.http://www.pnas.org/cgi
/pmidlookup?view=long&pmid=15466707.

14. Brook I (June 2010). "The role of anaerobic bacteria
in bacteremia™.Anaerobel6 (3): 183-9.
doi:10.1016/j.anaerobe.2009.12.001.
PMID20025984.http://linkinghub.elsevier.com/retriev
e/pii/S1075-9964(09)00173-5.

Dr. Wahidah H. algahtani


http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://www.cid.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8324167
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1128%2FCMR.00008-07
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://cmr.asm.org/cgi/pmidlookup?view=long&pmid=17934076
http://emedicine.medscape.com/article/233339-overview
http://en.wikipedia.org/wiki/EMedicine
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1073%2Fpnas.0404172101
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Central
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=15466707
http://linkinghub.elsevier.com/retrieve/pii/S1075-9964(09)00173-5
http://linkinghub.elsevier.com/retrieve/pii/S1075-9964(09)00173-5
http://linkinghub.elsevier.com/retrieve/pii/S1075-9964(09)00173-5
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1016%2Fj.anaerobe.2009.12.001
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://linkinghub.elsevier.com/retrieve/pii/S1075-9964(09)00173-5
http://linkinghub.elsevier.com/retrieve/pii/S1075-9964(09)00173-5
http://linkinghub.elsevier.com/retrieve/pii/S1075-9964(09)00173-5

15. Brook | (October 2008). "Microbiology and
management of abdominal infections".Dig. Dis. Sci.53
(10): 2585-91. doi:10.1007/s10620-007-0194-6.
PMID18288616.

16.http://medicalxpress.com/news/2011-11-common-

bacteria-colon-tumors-peroxide-producing.html

17 . Ryan, K. J. (2004). Clostridium, Peptostreptococcus,
Bacteroides, and Other Anaerobes. In K. J. Ryan, &
C. G. Ray (Eds.), Sherris Medical Microbiology - An
Introduction to Infectious Disease (4th ed., pp. 309-
326). New York: McGraw-Hill.

18. Avyala, J. (2005). "Penicillin-binding proteins of
Bacteroidesfragilis and their role in the resistance to
imipenem of clinical isolates".Journal of Medical
Microbiology54 (11): 1055.
d0i:10.1099/jmm.0.45930-0.edit

19. Mandell GL, Bennett JE, Dolin R (2004). Principles
and Practice of Infectious Diseases (6th ed.).
Churchill Livingstone. ISBN0443066434.

Dr. Wahidah H. algahtani


http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2Fs10620-007-0194-6
http://en.wikipedia.org/wiki/PubMed_Identifier
http://en.wikipedia.org/wiki/PubMed_Identifier
http://medicalxpress.com/news/2011-11-common-%20bacteria-colon-tumors-peroxide-producing.html
http://medicalxpress.com/news/2011-11-common-%20bacteria-colon-tumors-peroxide-producing.html
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1099%2Fjmm.0.45930-0
http://en.wikipedia.org/w/index.php?title=Template:Cite_doi/10.1099.2Fjmm.0.45930-0&action=edit&editintro=Template:Cite_doi/editintro2
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number

