Bacterial biofilm and its
inhibition mechanisms relying on
anti-biofilm properties of plant
compounds

Abdolmajid Mohammadzadeh”,
Aram Sharifi
1. Assistant Professor of Microbiology, Faculty of
Paraveterinary Science, Bu-Ali Sina University,
Hamedan, Iran
2. Ph.D. Student of Bacteriology, Faculty of
Paraveterinary Science, Bu-Ali Sina University,
Hamedan, Iran
(Received: Jul. 28, 2015 - Accepted: Aug. 14, 2016)

Abstract

Biofilm is a complex community of microorganisms
residing within a polysaccharide and/or protein
matrix.  Biofilm can be produced by
microorganisms such as bacteria and fungi. Both
gram positive and gram negative bacteria have
this ability. Resistance of biofilm to antimicrobial
agents is becoming a global issue. Bacterial
biofilms are important in various aspects such as
chronic human infections, dental plague, infection
of indwelling medical devices like catheters;
animal and plant diseases and they are also a
major problem in industries and food processing
units. It is estimated that more than 80% of all
microbial infections are caused by biofilms. The
aim of this study was to describe biofilm and the
importance of bacterial biofilms. We discoursed
about resistance of bacteria in biofilm phase; and
finally, the known anti-biofilm mechanisms have
been discussed. Also, due to the importance of
plant compounds for treatment of bacterial
infections and as, there has been increased interest
in controlling of bacterial infections by these
substances, some recent studies in this field (plant
compounds as anti-biofilm agents) have been
expressed.

Keywords: Anti-biofilm mechanisms, bacterial
biofilm, plant compounds.

S5 )Pl (b § (g3 = (ools dlme
(V\—A\) WAL il qepisn  olo Jsl o)loud ooy Jlo

O slgo S puilo 9 2L 5L pldgw
Ol 5 (dgn o ol 4T b
S
" PLT Fodlinese wumalloue
Lo Jess Ll PRSI SN LWL PR A PWRSC P P E
RIMIREWS
o8 zils (S salal o 0K Zils liii s SL (61,55 (5 gmiils Y

Ol Oldes dgwr e

(VFR0/0/Y 1y s ) = \YAE/O/N 125l 55 )

ol
Sl 0503 4 Sl odimy (29 S plarl S b
Blgoe phdsm Sl 0dd s 2S00 L OBl
a3 slel Lo S 5 a6 il sl )l Koo b 5
Al Ul el e 08 ea s ot oS slag S
3 S 3l ol B s el bl L SL sl
iles laaca 51 oL SU sy ol Sl g dies S
O SN (Ll oo glacs sie 4 aimly Slagsslon Aibo
5 A 5 el slssles e B8 Wl ol ploal Cisie
el el glyls 13 slse sl 5 laasls L3 Cpamen
el Cosie d)lse dos Ar Gl Ry aS Gl 0l 63 eSS
ol addlas ool oo (SU B s g[SS5 @ b
Soslin 2l O Comal 5 alSL Wl S
Sl Ll 53 5 a5d e Eon Whdse 5B s L SL
oA b pmed S e ) edd el el sl
e s 2bSL i Ol 3 AlS DLS 5 el
Glawee 53 ol Sladlae 51 gslias (WaOT 4 Oliie 033055,

.whuu)ﬂ‘jhlcfc;lﬁfjdﬂjpr&éﬁdjzﬁdw

(ool ol Sl (oL L s 1SS Saosly

A ols s

E-mail: Mohammadzadeh4@gmail.com  : Jgiums ol g



WA il qeain (gly gl oylod oxis Jlo (225 ()9l (i (g} - (oole dlone vy

o o S a b S obSL oSTy
do a oxad Janl sl JoSUge ol clale sy o
5 Ol a3 1y (ormmg SS9 o "]
(&5 ol ghe » Ohes gl WS Wl
21y pldse dler 5l Al Ru‘*?l@é' $leygss
Amde 3 (O b W) Wb cos sl
s el bl S (igelym bame Sl
P Dedie soldan pb A SESMN py D
P2 5 ol olden B4 S, 6 1,
Dgdee (g Sl (o caws (2l Sl Jol
odglio (Sl yne (Joho ghaw la s
S8l ) Babe 4 S clayeSs Ll 5 ol
Klebensberger ) sus o S oldgn bulyd 5o
SO 8L ehdss 4> (et al., 2009
eden syarma | ludgs ke gl Sl
S 1) phdon 0358 pom> b0 > A uSGile (0
(oo @b sk Sl Syl aad
Sy g S 4 oxigd Jate sbonSyn
B DNA 5 Toris clad plo o 456
oSaile ol wiy el oSSt T ok
Ao g (g dw o bais o Jslo )
ey 4 olie slee (Kostakioti et al., 2013)
GE Gl eaS el uSople ey ool
daly 4 55 ol b pldgy ) lag sl
bis gl ¢ Seplo )8y (dg e cuols
Olyesd & Gl )3 23,5 (0 el g iSL Ol
P odh game 58 5l plampl e
Sl 5 sy sl ol 4 29500 i s
OleSy LI e pb Jshe @B Sole

8. Threshold

9. Virulence factors

10. Self-producedextracellular matrix
11. Pili

12. Flagellum

13. Fibrillar adhesions

14. Extracellular DNA (eDNA)
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1. Planktonic form

2. Microbial Surface Component Recognizing
Adhesive Matrix Molecules (MSCRAMMS)

3. Microcolony

4. Mature biofilms

5. Cell—cell interactions

6. Quorum Sensing (QS)

7. Autoinducers molecules
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7. Cystic fibrosis

8. Enterococcus faecalis
9. Klebsiella pneumonia
10. Proteus mirabilis
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1. Chronic infections
2. Tissue damage

3. Catheters

4. Contact lenses

5. Endocarditis

6. Wound infection
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5. Clindamycin
6. Distinct phenotypic form
7. Antimicrobial coatings
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1. Physicochemicalbarrier
2. B lactames

3. Penicilin

4. Mutation
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5. Klebsiella aerogenes
6. Phage lysins

7. Endolysins

8. Host-specific

9. Virulence factors

10. Enzymes

11. Glucosidases

12. Protease

13. Deoxyribonuclease
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1. Hydrophobicity

2. Quorum sensing inhibitors (QSIs)
3. Streptococcus mutans

4. Bacteriophages
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6. Biodegradation

7. Surfactin

8. Bacillus subtilis

9. Rhamnolipid

10. Listeria monocytogenes
11. Enterobacter sakazakii
12. Nanoparticles

13. Magnesium fluoride
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1. Actinobacillus actinomycetemcomitans
2. Poly-N-acetylglucosamine (PNAG)

3. Alginate

4. Surfactants

5. Biosurfactants
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5. Propionibacterium acnes
6. Cuminum cyminum

7. Proteus mirabilis

8. Serratia marcescens
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2. Synergistic effect

3. Plant-derived antibiofilm compounds
4. Sub-MIC concentration
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1. Quorum sensing inhibitor (QSI)
2. Essential oils

3. Candida albicans

4. Ursolic acid

5. Vibrio harveyi

6. Microtiter plates Test (MpT)

7. Microarray

8. Chemotaxis
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