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Abstract

Background: The emergence of multidrug-resistant (MDR) strains of P aeruginosa has become a serious
concern today. This bacterium is resistant to a wide range of antimicrobial drugs. There are several ways to
treat and control infections caused by MDR bacteria. One of these methods is to find active plant compounds
with antimicrobial properties and antimicrobial combination of herbal plants with antibacterial agent with
synergistic effects. The aim of the present study was to investigate the antimicrobial effects of 19 aqueous,
ethanoic, and methanolic extracts of medicinal plants on standard and MDR strains of P. aeruginosa. At the
end, the synergistic effect of the most active plant extract with ceftazidime was evaluated.

Methods: Antimicrobial activity of medicinal plants was investigated using agar dilution method on five
ceftazidime sensitive and 20 MDR clinical isolates of P.aeroginosa resistance to ceftazidime with an MIC
range of 64-1024 ug/ml. After determining the best extract, its antimicrobial effect with ceftazidime was
investigated by agar dilution using checkerboard assay.

Results: Methanolic and ethanolic extracts of Quercus infectoria with concentration of 1000 ug/ml inhibits
the growth of all standard and clinical strains of P. aeruginosa. The water extract of Quercus infectoria and
methanolic and ethanolic extract of Eucalyptus galbie and Myrtus communis also reduced the growth at this
concentration but did not inhibit the growth completely. The results showed that the synergistic effects of
methanolic extract of Quercus infectoria and ceftazidime were significant and the MIC of the drug decreased
from 1024 ug/ml to 4 ug/ml, and also the MIC of the extract was reduced to four folds of MIC.

Conclusion: It was shown that the most effective extracts against Pseudomonas aeruginosa are methanolic
and ethanoic extracts of Quercus infectoria, which have significant synergistic effects with ceftazidime.

Keywords: P. aeruginosa; Quercus infectoria; Synergism, Ceftazidime

\_ J

* Corresponding Author: Shahla Mansouri
Email:smansouri@kmu.ac.ir

Research in Medicine 2019; Vol.43; No.2; 90-96

[ Downloaded from pejouhesh.sbmu.ac.ir on 2024-05-15 ]


http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html

YRR SV L I

PR P PPN .
ot Qo Pl s £ o4 0 B30l 5, S 02

b 9 3y lll (igms 2 (29,15 0L VA 029 )Suoid LT (o
Seigm (I 0 ylas oy 5 1590 gt § i 31 9 13902 59,5 wUigagdgmm
oo Ui
6 pie Yageh o s 1525 405 Yo aibole
SuS Sbyege o Sy 038N (b e 5 5 S) Dss S 035
WAYAY/ Y sdllie 3y oyl VRV ¥V Viallie clys gyl

4 )
DA

s b & 6L e s s o RS G & ehs ) 555 Ao gy MDR 53 or &y polia Slas g s salas i3 Ayl
O3S Vs ey ) 3 (S 33 3y MDR (g 58\ ) (b Sighe Q2S5 Olys @y iisen (6la Sy el pos 295w Ao Glagys )
@95 Ao B gayp ol aadlas ) Gl RS\ e Fa S Gl os S do Gy S5 LS A8 J g S5
e 195559 5\ 0 9033 5s (MDR) 5)\s o & poke o G\ray g pioman g 3k (S g (S92 90S KXY s g Il x;\ e \as
A gy ke S SN\ 0 las 1 i e e g 3

e Ty edtie & Pl 555 ) P50 93 g 30 & g 2 S\ ST 5528y Gy 2903 OWE g5 Ss o b 1B 439598190
G334 ke Sy SN T (455 3 P ojlas (2 55 e D 3 A5 oy p 7 dun 0 S5 S YR B #F (LMICLs MDR SIS
S RIS

35009535551 g 53 g s 5 301 (e g Bl A5 ) g s 538 2 e 0 S5 SaNers LU gl S 500 5 g o ae 1 U
B L el iy ) B Calan Jg i (S by ) S e SBE ) 3 50 w5 a0 580 5 Jste ojas 5 il ) sjlas
Oie & 3 ol (roman 9 bs 353 ¥ pg [ mla\X¥ pglml s\ 533 MIC 5 o3y oo B8 s a5 53\ S5t 0l (o sy
o wils MIC 288 Ay s

3903 e e s (S35 gt o S o3 shle 900 5 Igta ojlas 3550l Wga s s ades iuas (5 3n ey o0 4y 3G S AT

g3 s o 33n oS D353 Hipnsages 1S 5 31

\_ J

g sl iy 5l ool b g oo 5 oy 5amST 395 50 9 03,5 A5 (len tdoddo

o Vgpg e sba)gSh lawg 68k cpl WS A5, Silgae ©)pe &
o 3 ledSie 38 plois 4 lpls Bede olow bl cuw
4 G sk 4 3525951 (uligagagun (F)cusl oad 4Bkl e yulpw )
L ol s piidel g e o i o ol pglis b S (51 51 (6l
23k ol gy g (efflux pump) a0y sl oy d329 655k (26
LSl ol owomen Dgdie gSees Jelos (35 Judpd &
MDRI slodyses 5585 (FJS oS |, Canglio (slosf Slgia o8l Ui
Sl i 4 ol 0 s a2 LS5 S 2 00l 53T oligedgeny

\

[ Downloaded from pejouhesh.sbmu.ac.ir on 2024-05-15 ]

Research in Medicine 2019; Vol.43; No.2; 90-96

slr s i I S o @ polie (295 lacslon S
S ligiosl oligogaguy (V)cud i slacs o jeelouidse (loy
sbcssis dlgi e & cwl dbcuo 5 S ptie 5035 xS p)S
sl S ;u‘.‘:)]?f ol%iws sbcsges syl ybre sbcisie  Sluoylaw
9 S0 o g 03,8 bl (ool s 4l b (il 2 1y (o0 8L 5 Sl
sizgs 3l poligesdsey pob Jb 1o 295 (gie ohlow 3 oMo L5 e
@ W bl pler ol > Sllan glacigie ) latey (28
ol > Syl slacigic 10> VOBV - Jgie |y (5 38L (ol & ()5
balyd )3 s <l lalazes 1 gl 13 g5l Gubigegagun (¥)ailo o

Sopare Med 53 1] ghauno d3unns g5
smansouri@kmu.ac.ir :Sug S Sy



http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html

AY /)bl sladsgw p ogyl5 oS VA g ,Sens BT sy

[|>0wn0aded from pegjouhesh.sbmu.ac.ir on 2024-05-15 ]

3 5 b giion M bl 45 ot b ol g Sen 5
pB loojlas b ) Sige il oS 5 Sofyim BT liee (laadlllas
[ A)1o5 5 s 51 ade ol

W Jglio g Joibl ool slo ojlas (29,800 25 51 pess calllas oyl | B
3kl cladygu (g9, (Ve Q)Blaidly ogySue s BT ziw b > 45 olS
b ojlas it muafiie 51 o 9 lsaios! Plgesdsms Gl g
sy, g dlge

Ayl ilisee olio 1 56 S0 & b gy il 3 ok odlital lalS
LS 350y )3 isd )l S e e yitne slacg b 1 )gleen
2l g oad lulid (gilog)ls eaSiily )3 ol slag s Clidos 3950 bawgs
MW a).:$5 S e L}:I 2 0 Aol diges S5 olS

et Jpis) s ol 18 oyluas 1ol bl 5 Joplia ool oluas 4t
s 4 oS 2 39 5l p)S Y ojlas 4 Sl 8 4 Galad b9 4 ()
Y Coto &y Ly 45 28031 T b (laMerck (g« Jgbl 3l 5o oo
5 85 Blo bojlas b 0 H1,8 ()6 )0 g odilus M o csles
slod )3 ialo] plorl e b g g St b a8 S )13 olSiylofl )l 0
V)b (gylaSS ol )5 ol s Y-

adlas cpl )0 &S 09,80 sladigw oad odlatul 0gySee sladigw ¥
PAO.wilde Jobs 1595951 yolgegdgmn 3,5l dgur gy Jolis A odliuol
45 >MS.PS.50/30 4 ATCC27853« PDO 300(mucA2e)« PAO1(MH873)
Py by sleasS cules clale [Blas 50 5 835 ol psdy sl 4 Loles
P95 oz By o b gl sl (Olnl ol Cply €858) ol

alive (o g 0351 pslie (29)Sun 35 (Slag s S (ry il @ 58
Gl e cpolie slacigic (0390 (Sl lony slodiz o (ol o
holep e Jobo g (lor G i g 035 (Slo)d slodiyj g a9 5 p0 e
L San (51 4 Cuglio il 8l goaxie (gladalllas (F)aind o )3 130 oo
Sl 2 S Sglin ol ()l 03,5 Sl g il oligagages 13,
2 SBysiS > pogad 4wy Yl oad 4 Sk il S Il
3 ol &S Cusbly cpl D939 Ll (dolidl Cygo 4y ks drwgy >
S5t slaislen SRS Nsd o S ixie b 4 xS Ssn ]
lag)ls plp 3 polie (Slaeusl)ly e pylte (al3l Aoy & (a2 )5k &
L ol 20 SIS0 oo (s (i 29800 T (pliend (29,50
b Sk ( MDR :Multiple Drug Resistant) o> > & pglae (sladguw oS
9 2> sl & (6)98 jlo Ol g Jlue (pl A0l o dawg >
S osd Fuie SlocaS 5 (FJmd e (i |) b (9,500 25 slag)ls (13l
b oS G b ke (9)50005 (lag)ls (8L o Algi e lalS
25 g gy ol 1l LS g N9l cuslie SS oSle)lb 5 o3 S
S 15 BT s oS ke 3 o bl cylpley 3,8 edlitl plied
S JF) 598 (gwsp 2L g (il e Slopd el il b sl
g dagl Lo 5 0 o290 g el dauly 4 LS (gL
(ol B sy on a5 ey g o o3Mitl (g8 (S g (b 3 03,25
@9l OalS > e 4y 5 23 oS sl SaSigm ] plp 3 plalS
by (V)8loyss 2lySl gbedsis plop ¢l oobj cugene |l
Hl> 3929 MDR (gl 38T | (o8 cigie i g ooy sl sl (il
g S5 5 (29,50 15 (ol b (LS Sl (lacaS 5 luli a5l

oy onl 3 LS o ealiin] Cuowd g odlgls ¢ sale pb:Y Joun

Lamiaceae ol asli Rosmarinus officinalilis &bl
Mpyrtaceae Sy Myrtus communis 390
Fagaceae Js Quercus infectoria sile
Myrtaceae S Eucalyptus galbie o8]
Lamiaceae S Mentha piperita s
Aralioideae Ay, Panax ginseng i
Combretaceae ogse Terminalia chebulla oluw aliln
Lamiaceae ol a3l Zataria multiflora gl
Caryophyllaceae ol a3l Sizigium aromaticus LCN
Hypericaceae olon 48Ls Hypericum perforayum S sl
Aloaceae koo Aloe vera ys )l
Burseraceae oo Boswellia sacra JRte
Elaeagnaceae ogse Elaeagnus angustifolia o
Ranunculaceae &by Nigella sativa &5 ols
Asteraceae ol a3l Echinacea angustifolia U5 By
Apiaceae ogse Foeniculum vulgare abjl,
Urticacea olon 43 Ls Urtica dioica &35
Fabaceae olon a8 L5 Glycyrrhiza glabra Ol e
Lauraceae Sy Laurus nobilis 02 Sy

U AT T oA LT

L s
Foolr



http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html

e g (g guate Mo /AY

ownloaded from pejouhesh.sbmu.ac.ir on 2024-05-15 ]

e $14 1 P ATIA T o £ s

[

FICI=MICAB/ MICA+MICAB/MICB
5 Sz 5l S5 8l ad) 5l (Suhil clle Bl MIC AB
o)las

P & 5L A8 ) Sl Sosk cale Jilis MIC A

ol 4 o)lac w3 6ySL s, Sk clale Jsls MIC B

9 Sgm ol LSile « FICT (gyuS [adli duslxe j ol sie bl
0.5<FICT o8l BT ¢ FICI ¢ a5y 551 ¢ byl & yg0 4 0ybae
(V) 4> FICK puaig 551,61 g 1SFICI<A sl o <1

il ladge lp Soigutl g ojlas G pusfyiew (1Sly 2b5) S
S0 2)950 o) Sgnl g olas (o pafrinw GESTy 213 Gl
a5 ookl (Himedia ,India) 57 ;ygin Jgo laxo jl i 43,5 15 4
sl g ojlas Josial SIS Lalys )3 5T 5itn Jgo Laoms 3355 S|
5 00)S adlsl lagmo 4y g oty 31 )5 ol x> D0 Oyl 4 &S e 4
s ) o o 908 a1 Sy s S 51t oalinl (Cul

Sk Sladyg gils A5 35y plp Ve Joptel GGl P 2 65
plsl hand inoculator(Mast Chemical Company ,England) 3l solal |

S5l w9 4SSl a8 il 4 3 YV (glod > celio VY o 4 ey

Ol 22 &S laly 4l FICT (adls 505 )0 (678 2 s 31 59 il
b daole b o smlie D)

HEYV] )

BT )3 ey gy 4 o lac (MIC)as, ) oaisSculos cdale J5las

e ke 2 pS55e 00 g JlRSe g Jlipgy slacdals adls (il
4 3925951 ligagdgus 2kl (slodrgu p ojlas 0950 15 Sl )
o)las b w08V Jgilio g Joibl ‘@] o)las AV oy 1.0 a8 318
odd adllas (sladigw 59y (295Smbd I pyder (S gile Jgbl g Jolie
olae 45 L5 s 81 13 B,y gy 4 MIC (s 5l o adllas o] 3
g plod Ay oo 4 )6 qug /mI1000 clale s gjle Jgbl o Joiko
Fyilo o)lasc MIC & (gbo as sl 15239 51 ligagoguy (sl g 5 luibiel
silo o oslas g e 2 p)55,S0 i il plas (gl gile Il 5
J3mg> g i laclale 1> g pegidS] g 390 bl g Jylie ojlas
duglis ) CuiS Lo aw )3 (S 45) LS o o 2SS
i oy S8 L) J o S |

o 3w Soign (W1 (MIC)Ad ) 51 saiiS Curilow Clilé J8las
oy Uy pfiie Sogmsl a3y ) e lee chle filo
S @l a8 (el e 2 p59,Sen o ligiaf il uligegdgen
) 5li] (sl g dele oyl Ssgm 5T (MIC)15, § oS Curlom calé
oled Sl oML & 391 e 2 PSS g B Sy
5 MICI0 5o o5 Jio 3 391 porso Sifgm il @1 o 3 18 slatyge
Ao ey b gbdgpnl ) eiibiaw 4 Cuws MIC 455ke ¢ MIC50
g sl eo 1 p)S5Su SAFE 5 YT 5 )-Y¥ L

3 ilios! glasgw 13 g T g 8L (m ant s (ST
g e gile ojlac 5 e Sigm 3l o e 0 sl
K & @ly » Checker Board jigy « lisu595l (wbgegdguy 3kl
ol glacdale 3 ojlas 5 bSSgn (5] 0355 S5l A 485
Ot ety STy 3955 adlllae () doxi Dy 5 dgule FICT 30
e oz adlao ol )3 39 gile Jplie olas g myjlibe g 3]
Pl a8 ¥4/ MSPS aygu o Lol Wy (lis 1y Falas o LiiSTy 3kl
(5 (o 22 pS9ySelaz) Aol plo I VL 5, Sl oaiiS” cuilee clals
b oanliie tylj3l ST

S S drgw )3 Sgm (T 9 0,Las o e GRSy
Sub MIC  (gla cbalé g moyjlian Sdse (Bl on piSile pp ¢l

boles &S o MIC L 1)5‘4)5)31 uﬁ’bﬁ*’ﬁ-‘%ﬂ. djg).il Y. ‘j » 55)4.0 B )“‘JLSLA)"
comolS by ps ¢ pmmmlolin cuayjlid ol (ooal S Sgn (] 4 o

oSy wlidiong S JiSu )3 g Wdg polie ubew ()8 g el e
g2 00 a0l bl (29,See 15 1 g 0ad lolis GloyS ey sl (S
WD (g0 2

topsls BT gy & nojlas (MIC)as,) jl oaisS canilon clale Jlis pues ¥
ok dns (slbJgloxo j1 (siano ylida s 9 A5 > DMSO 5 lao luae |1z
Bev gheer g¥ere lacdile o 05 LSl 5T osiin Joo (slalame &
2 bojlas Jl Supp ol slalaes A 4 ojlas yid ke 259500
o1 (o) (Sl Wiged (29,500 (pgrailiwgu A ISy oyl clacal J3
A 3.8y ViV o v G 4 g s Ay Ko o 0kl yguST Jolee yglST
St il da 5 gl ojlas gyl S laee 59y 4 g )See Vo e
@b 03y B el YF e 44 0§ il a0 YV ,e5beSSl o s cudy oy
e 42 sl BT ygitem Jgo Lo (ol b o8 2y )3 e 8 olgie
35 (Bl 42)3 TV )3 (9msligSil sl VYl 038 el (6 58 (g9l
D &) i g culy aw (8L ) o gl (W)NAD S

MIC :Ssgn 5l (MIC)as, j| saScwles clale fllis pw ¥
(Falcon, (clsls A% claculy y cpishld @lpgSae gy bawg Sigm 5l
Osten Jse bame 3 Sisnl ) Jhye lacd) Lzl ad sUSA)
So o Jolro Gorailwg (2l Sl g0 2 o)l culS S ang @y
ol 5 sidgsSan Vo Sal b &y Lpuso A5 (515 V1) ++ s &y g s 428
2 2l 02 U o il cuiS lao g See Fe g ol S (gpmilusges
Sly e S8 plgs @)Y ojled Sl ey JilsySee Ve 4 Sals
A3 e J)S lgie 43V oled Saly g e s (gl S
oy > el YF @o 4 ond (lwodlol slaculig Seo g o 438)5
WS gy Ay 5l oS Ceiles clale JBlas s (gly ol lo a2 YV
sdalio a3y ol )3 & (Kol sl 5 205 8 ) 1 IV 058 32
o Oy & hilofl d B S 5 ) (g lhe ol Bl plsie 4 L o
(V)8 plsl IS5k

2 )kl oy gw (gl Sgn L;ul 9 0)kas y muan Sy (S Ty objl L 0
50,985 Gy Seisn 8l 5 o)las (e e (SN 25 sl
ooy S s B a5 MIC & 295 b elals Sl il lanl s aid 5 )
5 Sgmitl il MIC J| 5ol chle @y ology MIC jl 5V, clile
ol 9 015 (i o las § gl cloclale b 4B S i 30 las
g Saigmtl sl Jly i il 05 g Sl gt oo ane (o>
Sgma] slbedale  md elS Lyl 15 5 o3le] oyluae (gl Jbg i
o ay ) Sals )3 (3508 Gygo 4 ojlas slacdale § 8 O yeo 4
dbgyo Saly )3 iy S YO ks o)lae 5 Sign 5l sloclalé I S, pn
P ey fileSee 00 4 Saly > Jobre w5y 4 b Wy,
S dyfie Cygo & Sisntl g o las i 4 & Cudn iy 9 S5 gt
agiy Jlo U] o b 05 4Ll ytiad oo Lasomo yidy San YO il
gt ST Sal g Cute J 58 lais )Y (g2 295 15 S B0 lncSaly
I Sopp s it b bS5 o b s Sogll S <l Ul
osen Jgo Lams ol slodlg 53 5 45 4g5 6 S 5 5315 sz
O Jge bae I g KooV el 55y bl Ve 6ySh gmsliwge Sy
scSal (sl > Sy ogtn Joo e g Seo ¥ g (635b ol
ozl (glals A% culyg Koo S 3k g o sl S i laclyg S
9 A5 4580l 5,8 Bl a3 YV glod 5 celo YF Gl 4 el g Seo 05
)y el CpglS 0D oy 78k 08y 5 ) b Sl g
s ol A5, of 5 &S Sl gl (el FICI asls 5 (5,8,
(B: o2 jUdw);A) + FIC 8,kas) YFICI=FIC

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html

AF /)bl sladigw p (og)l5 oS VA g ,Sens BT oy

[|>ownoaded from pegjouhesh.sbmu.ac.ir on 2024-05-15 ]

Gl olas a3jl 3o Lo adllas )3 5 3yl cillas Lo adllao b s azily oyl ol
Sl ojlas iman 9 39 iy ol sl ojlae b duglio > Jgibl g Jgio
2l ol sl olas b duglie > gyt 9,50 15 51 Jill 5 Jglio
olS VA S35 5 Joilis ojlas (09,800 25 culd ) Sen 5 Veeramuthu
(gl S kil uabiige skl b8k aagw ade 1) (a9)h
bt 5 e puS8 S58550 Disiafs sl poligegdgen cmirortyl 55 hidlind
©lS VA el o 51 45 3,8 oy )8y o9 9 A5gesis MwelS o IS
2 (V)b ol g Sl l ade |y 9 (29,0 15 Cllab olS Y-
Dbl g Jglia el sloolas ol )b ol V4 iy 51 2> i Lo adllne
2o Jl et Gl gile Jbl g Joilie ojlas )b cpl 3 0dd () p
2 9 95 ligjosl uligegdgmy o)kl 5 il sloise g5 19550
wan b Sl olos 48y 5l e g 25955 Jlia g jliaY clale
e il Jsbl 5 Jylie o)las MIC & 55k & 038 (5pSsl> 00
Slie ojlas g gilo ol ojlas gy 1) e g2 p59)See Jim b gyl ples
odd (68l Ay Sl cuw il 93 ol 3 g pegidS g 390 ST
55> Quercus infectoria _ale pU b g5lo is 003> Wiyl JolS Canilon g
2 & cuwl (SoeS cé > Quercus infectoria .cusl Fagaceae o, LS
V)8 o 2y ) gy tiloo (Slool gy o 51 o> bl (g lom
dos x>l dgn CE ol e Sls gp) & gla 8
Slop Gly (B i gl 3 g d sl gile G s 595
Al o oad ol (SojglgSle)lb jlas jl g 0 oo oolital (Dbl slasslows
B 82 g @byl (g g S rdge (Bgken snygeg P M 03 S
5 b 2o yd Ve B0 g5l clacuS 5 o (V)b Sladl ws culld g ditun
Slogad dusy o 5 4 5 42l gy Sp V1 dpul g I dpl o Sl
(VYNY)cwla)] 53 59390 (56 (YL Hle > 4 gile o JB 09,500 A
Culo f)f dl.tad);‘flg d....l.c L;tbl.f dLﬁo)La_c a8 Slosls OL&J dﬁlaj debduJUaA
Sl 3 Oplds pl ol s )y cllad (i )5 slags pST ) i
4 Slgie GlS ojlas pln > e p)S g Cute p)S slacs L
Blo o 3L (e p)F (slacsySh 3 (oo o)l eaiS bl ()b slis
Sx sl ppized D5 1)l g Jidg Gojb jl S 5 il
58 sitn la JsSlge it 4 B oS el a3l gl Seousdly
lgedgey 59 3 bojlas jid o lo adllas 3. (YY) o 35 )1
2 2zdly (Sul )See 85 I cul i )5 58 S S gig ]
Cld o gl oS W) Wb ) Kan g Kashi Y+)) Jlo ;o (claddlas
3l I ot S5 5> Sglis bl 4 Wlgie bojlas g ,Ses A0
b oglite aldlir (2ly 5l 0ad )glasr sladigel dadigel spslaer (o
Ol 39 5l 35 1y (Soliie (09550 45 Cllad glite (LS by, 5 pall
Sl gl 5 gilo b8 g5y 3 YoVF Lo 3 o (gladllao 5 (YD)imd o
oglis 45 1 03l s 1 plovl Si5ge0 (sla igie | ond Ly bl
Lo do JB g5 3 ol s 4 50> slaadlas b gilo JbT )y gols
Vode Jlo y ladlas )3 (V) cuslao,las hd s 118 5 6,50 las
2ol aly alS olas ool 45,50 1o cllsd ) Ken g Adwan
4o Gpaloliiz 5 ol 5log il (Lol (S claSigm 5T b oS
ol adllas ol gulis 338" )y Tigsa sl (uligegdgmy MDR (sloaygu
2y i 99,5 M cyled Rhus coriaria olS  Jobl ojlas oS ol
(V2D o Sigea 51 b S 5 53 5 2o 4 135223951 poligoggy (sladyg
5 Joibie ojlas g sl Sl Gn oy S 5 b sl >
oy 4 ligtafg sl pUsegdgms Al 9 20kl sladgw ade gilo Joil
()San g Bag YoV Jl o gladllas j> 0o snlie @ly )3 Yoy S
Sgal glo Sgw 5l 9 Terminilia chebula olS o)las gy ,61
Cuin ade 1) pnlelpgs 5 bl (ol slbg e oy Ui ¢ ko

v

01 gy ligfo il bigegdgen (b o g ade gile gl o)l
2 ojlas g bSSgm 0l 50,5 S 5 il e oAb edlatel BT 3 &8, i, 5l
W ).HWJU 9 Mbr.n (X W)X dLﬁA)}w d‘)’ FICI ul).m u_v'ar.ul Lglm“lalc
o)Laf— )J.AJL.;lAﬂ » P)fﬁ)s\’."’ Yo 9 D L;Lmu]al.c k.»v.;)) &S ol uL\AAJ )
Sign Sl ke » 595 Sy i 9 VP lac kil 5 5l Jplie
259,80 FYI0 g VYO (slacdale ;5 Lol 3)ls 293 musws§ s STy poy jlidw

(Yoas Jpso)a o1alie sy 35Ty ot e oins il s
Bl S 5 P FICT g gilo o)l g mtyjliis Sigee (31 sl FIC 300 Y Jgoo
lgegdgey (Gl g )bl b g 3 gile Jgilie o)lac g myjlitn Sgn
ot e ot b § Sigen 5 (2SS g9 0392 FICT 315 plos )3 o 51

o

oyl o)lod  Sign IFIC 0 ,LacFIC
) -[+\0 AL UAis
Y Y AL UAls
¥ Y AL -Ivs
i -[+\0 AL -Iv5
b <[40 AL -Iv®
5 o[+ oA AL -I¥0
\4 [++A AL AT
A [++A AL AL
q oo A AL AN
Y. [++A AL <I¥0
V) ofo oA AL -I¥0
%% ofeo¥ Iy <IY
1\ o+ AL -I¥
i [++A AL <I¥0
\o [+-¥ AL -I¥0
\§ [+-f AL AL
% -[-5Y AL AR
YA [++A AL <I¥0
A [+-f AL -I¥0
v Y AL -Ivs

HW )
28 o ol (Jlislowy (slacinie )31y oatee G285 39T oigegdges 030
Se gy @ o alsg 4 Cishe S Sl (gl 4 Cunglie > 4
b ojlas & s ooy LS (edusie glaasllas )> g 0wl e
it 5503 (1o o)lae &) G (6t (SIS oo BT ()b lalS Joibie
S b alie p Jglie b olS lo cunnd Sl (lipl asSl U &
adlbas ,> VANV uiwd jpo o Mo 5l podgyng Of wile Sos
0 el gile cacSyy Joll ojlas 0 ool ol o) Sed g 5 ks
SlaceS 5 db 4 ls o)l o gl ojlas b aulis 3 it 950
(NS e Bl oo L 3 st 151550 85 o ein ]

U AT T oA LT

.‘./ S0
S,



http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html

OhBen 5 ygate Yed /20

ownloaded from pejouhesh.sbmu.ac.ir on 2024-05-15 ]

e $14 1 P ATIA T o £ s

[

olas g oMb S 5T o o i 31 o aallas )3 (170 )ll 252
Ji 48 05 ssalito 5T )5 23, gy b o (il slaeg 59 gjle Joilio
L5 Sy e o cusl ojlas gy b @l )3 0jlas JolS M 355
sug /miS12 by il ebalgnl ey MICS0 osse Ssdso ogsSes
4 Canglio i3m0 sl oyl odimdsLis & 39y g /ml 1024 L gl MICO0
MIC ;5 sl (gl alas Mo JoB ol (chl> awyp cpl g0 YU (s ooy jliies
e cly g 4l el cud a4 mojlite Sigw (5l g alS o)lac
Soglre 3 Jy 0 Vb jle mojlides & Cowd MIC (b (sladiges >
2 Ldgy il ials ol sl lise 4 LMIC oled gjle Joilio olac b
ol s 450l (pl 0S50 laeuS 5 g gjle obS )3 39290 (SlacaS 5 don
593 b Wl om i Ale (09> 9 4Bl yidy () & j5 980 MIC
Do o3l a8 jluws

(8 S o

dgo sl LalS clo olae & ool oyl okiny ol adlas ) s
So b s al S glge 4 logl )l plgiie o cul bl (Siens
bgedgey dlox Sl (Lauslly S L oj)lie lp culie (BLS o)l
bl g Joilio ojlas a5 0 ooly (ylis dalllas () )3 5" ooliiasl 159559 51
M1 g cusligios] plsegigms g5y 5 9050 5 Sl Ll gilo
)13 sl b slalan Mo LB o ] i

(ol

1. Owlia P, Saderi H, Rasooli I, Sefidkon F. Antimicrobial characteristics
of some herbal oils on Pseudomonas aeruginosa with special reference
to their chemical compositions. Iranian journal of pharmaceutical
research. 2009;8(2):107—-14.

2. Strateva T, Yordanov D. Pseudomonas aeruginosa - A phenomenon of
bacterial resistance. Journal of medical microbiology. 2009;58(9):1133—
48.

3. Musthafa KS, Saroja V, Pandian SK, Ravi AV. Antipathogenic
potential of marine Bacillus sp. SS4 on N-acyl-homoserine- lactone-
mediated virulence factors production in Pseudomonas aeruginosa
(PAOL1). Journal of biosciences. 2011;36(1):55-67.

4. Morita Y, Tomida J, Kawamura Y. Responses of Pseudomonas
aeruginosa to antimicrobials. Frontiers in microbiology. 2014;4(1):1-8.
5. Morita Y, Tomida J, Kawamura Y. Primary mechanisms mediating
aminoglycoside resistance in the multidrug-resistant Pseudomonas
aeruginosa clinical isolate PA7. Microbiology. 2018;1(2012):1071-83.
6. Nenaah EG, Ahmed ME. Antimicrobial activity of extracts and
latex of Calotropis procera (Ait.) and synergistic effect with reference
antimicrobials. Research Journal of Medicinal plants. 2011;5(6):706—
16.

7. Mahmoudi E, Tarzaban S, Abed A. Acyl homoserin lactone mimic
compounds from plants excite quorum sensing related behaviors in
Chromobacterium violaceum CV026 and Pectobacterium carotovorum.
International journal of soil Forest and erosin 2013 ;3 (4):141-5.

8. Adwan G, Abu-shanab B, Adwan K. In vitro activity of certain drugs
in combination with plant extracts against Staphylococcus aureus
infections. African journal of biotechnology. 2009;8(17):4239-41.

& om0 oy Sl 3 2)9)8e gy & Siglgyg E-coli Ayl
S 8l b olS o)las a8 5 ) (698 s Bl 01 (g p Sig 5]
szy Yoy Jl.w 2 dlds]”@o 3 (YV)A}J; odalio Mlnl):y 9 Ml‘ab
sbage p gilo Syl 5 Jolie ojlas (29500 15 Sl )lKen 5 Basri
bl ol iy 31 s MRSA (b o & polie gyl (slacs oS glidlen]
Jslio o e MIC 45 3l olis gl 60,5 oy cymenlagSy Saigmr 5]
Sl ojlas gy 9 mg/ml 625/« Lyl ATCC 33591 g (sl 5ile
oyt MRSA MU945 4450 (55, 0)lac 93 » (sl MIC .3pmg/ml 312/0
O rmalegSSg Sige (51 b i (owyp @l 9 3pmeg/ml 312/ L
il [y MIC (i pl V8 Seiwl oylac g ply cuin  Joilio oylac a5l
gg.usuu_u\ b Sy 0 Slgs oo oylas pl &S Canl oyl s ylis oS wols
Yoot Jlo o gkl 5 (YAJS oo |y sk o)lysd il ypmslosSs
osh3s) S skl MRSA il (cladyseo (59 oo 5 Chusi bauwss
Sodlgpl o g b gile Jobl ojlae 45 a5 otnlie b plox]
i oty Clleb ol slodygu 181 adllas ) > el MRSA
G el st 5 elanl 5T oo (S 9ol SS9 5T 5 gile Il o las
ot ety LSy o o Abu-Hijleh ¥+ -8 Jlu 5 (¥a)aishs ol
BT Laxe 3 paenSbigiw Siigu 51 g Varthemia iphionoitks Jgibl o,las
J 3 200 oLt oghyol S S ghdlinl 5 uabitigw ughls (slaesgw ade
oSl Sy IS L pl g ooyl SSslibinl claggu )3 o

9. Wang W, Wu N, Zu YG, Fu YJ. Antioxidative activity of Rosmarinus
officinalis L. essential oil compared to its main components. Food
chemistry. 2008;108(3):1019-22.

10. Mehrotra V, Mehrotra S, Kirar V, Shyam R, Misra K, Srivastava AK,.
Antioxidant and antimicrobial activities of aqueous extract of Withania
somnifera against methicillin-resistant Staphylococcus aureus. Journal
of microbiology and biotechnology research. 2017;1(1):40-5.

11. Mahboubi A, Kamalinejad M,Ayotllahi AM, Babaeian M. Total
phenolic content and antibacterial activity of five plants of Labiatae
against four foodborne and some other bacteria. Iranian journal of
pharmaceutical research: IJPR, 2014; 13(2): 559-66.

12. Andrews JM. Determination of minimum inhibitory concentrations.
The Journal of antimicrobial chemotherapy. 2001;48(suppl_1):5-16.
13. Olajuyigbe OO, Afolayan AJ. Synergistic interactions of methanolic
extract of Acacia mearnsii De Wild. with antibiotics against bacteria
of clinical relevance. International journal of molecular sciences.
2012;13(7):8915-32.

14. Natheer SE, Sekar C, Amutharaj P, Rahman MSA, Khan KF.
Evaluation of antibacterial activity of Morinda citrifolia, Vitex
trifolia and Chromolaena odorata. African journal of pharmacy and
pharmacology. 2012;6(11):783-8.

15. Ahmad W, Zeenat F, Hasan A, Abdullah A, Nargis A, Tarannum T.
Mazu (Quercus infectoria, Oliv)-An Overview. Indian J Unani Med.
2011;4(1):17-22.

16. Alo MN, Anyim C, Igwe JC, Elom M, Uchenna DS. Antibacterial
activity of water, ethanol and methanol extracts of Ocimum gratissimum,
Vernonia amygdalina and Aframomum melegueta. Advances in Applied
Science Research. 2012;3(2):844-8.

17. El-Zawahry YA, Reda FM, Azazy WM. Synergistic effect of

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html

A5 [ 3 lulenl sladsgw p og)ls oS VA g ,Sess BT ooy

[|>ownoaded from pegjouhesh.sbmu.ac.ir on 2024-05-15 ]

combination treatment by certain plant extracts and some antibiotics on
the resistance of pathogenic bacteria to some common antibiotics. Life
science journal. 2013;10(4):3477-89.

18. Shariatifar N, Fathabad AE, Khaniki GJ, Nasrabadi HG. Evaluation
of the antibacterial activity of essential oil and aqueous and ethanolic
extracts of Quercus infectoria leaves on food-borne pathogenic
bacteria. International journal of pharmaceutical sciences and research.
2014;5(10):709-13.

19. Duraipandiyan V, Ayyanar M, Ignacimuthu S. Antimicrobial activity
of some ethnomedicinal plants used by Paliyar tribe from Tamil Nadu,
India. BioMed Central Complementary and alternative medicine.
2006;1472-6882/6/35.

20. Kaur G, Hamid H, Ali A, Alam MS, Athar M. Antiinflammatory
evaluation of alcoholic extract of galls of Quercus infectoria. Journal of
ethnopharmacology. 2004;90(2-3):285-92.

21. Umachigi SP, Jayaveera KN, Kumar CKA, Kumar GS, Kumar DVK.
Studies on wound healing properties of Quercus infectoria. Tropical
Journal of Pharmaceutical Research. 2008;7(1):913-9.

22. Karbasizade V, Sichani MM, Chaharmiri S. High antibacterial
activity of different extracts of Ghalghaf and Mazouj galls against
bacterial isolates from burn infections. Indian journal of scientific
research. 2014;2(1):315-23.

23. Vermani A. Screening of Quercus infectoria gall extracts as anti-
bacterial agents against dental pathogens. Indian journal of dental
research. 2009;20(3):337-9.

24. Klanénik A, Piskernik S, JerSek B, Mozina SS. Evaluation of

diffusion and dilution methods to determine the antibacterial activity of
plant extracts. Journal of microbiological methods. 2010;81(2):121-6.
25. Kashi TSJ, Kermanshahi RK, Erfan M, Dastjerdi EV, Rezaei Y,
Tabatabaei FS. Evaluating the in-vitro antibacterial effect of Iranian
propolis on oral microorganisms. Iranian journal of pharmaceutical
research. 2011;10(2):363-8.

26. Adwan G, Abu-Shanab B, Adwan K. Antibacterial activities of some
plant extracts alone and in combination with different antimicrobials
against multidrug—resistant Pseudomonas aeruginosa strains. Asian
Pacific journal of tropical medicine. 2010;3(4):266-9.

27. Bag A, Bhattacharyya SK, Pal NK, Chattopadhyay RR. Synergistic
Effect of Terminalia chebula and Antibiotics against Multidrug-resistant
Uropathogenic Escherichia coli. Medicinal and aromatic plant science
and biotechnology. 2010;5(1):70-3.

28. Basri DF, Khairon R. Pharmacodynamic interaction of Quercus
infectoria galls extract in combination with vancomycin against MRSA
using microdilution checkerboard and time-kill assay. Evidence-Based
Complementary and Alternative Medicine. 2012;2012(1):1-6.

29. Chusri S, Voravuthikunchai SP. Detailed studies on Quercus infectoria
Olivier (nutgalls) as an alternative treatment for methicillin-resistant
Staphylococcus aureus infections. Journal of Applied Microbiology.
2009;106(1):89-96.

30. Abu-Hijleh A, Jarrar N, Adwan K. Antibacterial activity of common
Varthemia, Varthemia iphionoides ethanol extract alone and in combination

with cefotaxine. Advances in Biological Research. 2009;3(1):144-7.

U AT T oA LT



http://pejouhesh.sbmu.ac.ir/article-1-1885-en.html
http://www.tcpdf.org

