Ol gl Golwl (59802 iyl L,S.m_,.u pglco&mléuﬁmgjdbnlcol?.a

IPAP Jlg @ s 5 ol Cliu @ | 6 losis @ 9> Jlw

S T 299 slemy

Y&M\;;\;‘\ Q\J:,l?gsw@,;,s;*

: A D

(LSSt B 5 ploani 31 5m, La g 1) i parcuaS | J ghos ot S 5L 5SL OT b oS ol (k] 3 S i1 Bk g 4ol
sloul 53 Lo st ooy oS 58635 ol S oo anilon (5 S 5lgn (10 LS s B comlin ol sl 51 5 b3 s 5
Sty S s S ol A3l o L S 53 S s (ST 13 unslie (e 31 S Ol 4 5 ol 2 e g5l iy e sl
A o las i ol (S5 g 5T a3 (Lo

oo glie w3 (gla ongela 3y ST (S LS Sl oslinallind S plondl dows ¢ 53 31 (555 72 sy 40 Gt Ledg 9 3150
Wb S 3 ey a5 LY U\AAV&L@L&&,U@“QMJ;dua\rﬁ‘ujuuM&thfjtj;,auwuxa_
el S it (S T o slie Sl (2503 208 51 (S (S5 5T oS 511 s e 5 5 (5 1S oS
WSS %l LS 58 shblaad wsle (S e (6l iolen gl 5 e Sls i p S om s cntep S (6l 2SU s o a Opr
Loy ol 2003 3 55 Lgrmy S I8 3103l il ety Ly S Lo 5303503 3 5515 550 3T il g 93 g o b o 5 (5135 50
Sl b o 53 o (IS 505 05 Som Sl 535 T 55 IS 503 50 ilises (gla oiins Uil ool 5l w4 Glate o5 S0 S 5L
Slpe 5 lagls oS s S Wl oo Loy S ol s g0 L0 (Sl Sl ol o3l 5l Gls S 5205 2 o0 5 S0 2
Sl Oloy3 53 s gl 3l slin olizal 5 LT st ¢ oS ghdl (Slgatimms (ol Cormtl g 4 51 S oo e Sk 0953 31 loact
sl la 2 sl ey el Sl e 5 OS5

L@.@.Mt} Y )‘ 9 Jg,:,a‘ e jL.i,a (..M..:} (s y (s2) )‘J L= S jLi.a‘ uxﬁ: kSL‘G‘?“i da &:Z B uij : ‘5.\,.\5 o lalks

3 s Ao
6%)% L.)LA)))) J%‘w\d\‘f' M)))m‘ﬁtﬁuu
S b S glio glgomilso 35 S g 5l lgaslie b sS S s Js s S yie

RN [PUCC M5 PR PR WO W IR PR §

Sl dl 18) ol pois-) s ias o OLES oo sl

el Yl L SlSgl s sy Sk olSilul s

Sl dd s 4 + - + - . ) - .
Sy 5 35853 V(B on) oo 3 sl Jlad oV 5o
Gl O nlSCide 4 (+) + + + (efﬂuxpump)gTAﬁJS)bl—\‘;Li@LgﬁJ%
sl Lot K5 o 0T ki b K gl dais Jsl iy 93
Lid oo s s s + + (4 + T TEIR T IR RN G F 02
s o 3l e o oS 3l 0 gt 4y (Sday o9y 55 I
Jls oS50+ + + + +

Slealy 5l S0l aass ol 5355 o S s Sl ann &
Lo yast Lo 1L 5o s 21 olasST 5 13 sl

(J s oy 57 ke oy 5 oS3 ¢ (S p ke 0dSils ¢ ool (8L 05 8 ¢ ol (5,351 Sskind )
e S 5 ol ¢ (Kb 0 sk 0dSCiSs ¢ lid (5 S Lo s S ¢ uli (5 S UMsC Y



O Juduo 6 jlosi @ IPAP Jlgs @ | o losis @ pg> JLw

Structure of pumps in procaryotic cells
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(MFS) Major facilitator superfamily

(SMR) Small multi drug resistant

(RND)Resistant nodulation division

(MATE) Multidrug and toxic efflux

(ABC) ATP binding cassette
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Antibiotic Efflux pumps

*SH. N. Peerayeh1, D. Esmaeili2
Abstract :

Background: Efflux is the process in which bacteria transport compounds outside the cell which are
potentially toxic, such as drug or chemicals or compounds.

Materials and methods: For this review article by using key words: multidrug resistace, microorganisms,
efflux pumps, resistance mechanism we have assessed 12 articles in journals published during 1997-2002

Results: Multidrug efflux systems endow on bacterial cells the ability to limit the access of antimicrobial
agents to their targets. By actively pumping out antibiotic molecules, these systems prevent the intra cellular
accumulation necessary for antibiotics to exert their lethal actively . Drug efflux appears to be one of the most
widespread antibiotic resistance mechanisms among microorganisms, since it has been demonstrated to
ocuur in many Gram positive and Gram- negative bateria including medically important species like staphylococci,
streptococci, enterobacteria and opportunistic pathogens like pseudomonas aeruginosa.
Bacterial antimicrobial efflux transporters have generally been grouped into five superfamily . These include
the major facilitator superfamily (MFS), the ATP- binding cassette family, the resistance — nodulation — division
(RND) family, the small multidrug resistance (SMR) and multidrug and toxic compound extrusion (MATE )family.

Conclusion: Efflux pumps can be specific for only one substrate or accommodate a more or less wide
range of noxious products .

Key word : efflux pumps, microorganisms, multidrug resistace, resistance mechanism.
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