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Abstract

Background: Due to increasing antibiotic resistance, it is important to identify the
antimicrobial activity of herbs. This experimental study aimed to evaluate the antimicrobial activity of
herbal extracts of common hop (Humulus lupulus) and oak (Quercus castaneifolia) against several
microbial standard strains.

Materials and Methods: The alcoholic and aqueous extracts of H. [lupulus and Q.
castaneifolia were extracted. The inhibitory effects of herbal extracts were evaluated against the
microbial standard strains (Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, and
Candida albicans) by both agar diffusion and macrobroth dilution methods. In the agar diffusion
method, concentrations of extracts were 125, 250, 500 and 1000 mg/ml. In order to determine the
MIC, serial dilutions were prepared with a range from 1 to 512 mg/ml.

Results: Alcoholic extract of both hop and oak showed higher inhibitory effect against
microbial standard strains, compared to the aqueous extract. Staphylococcus aureus ATCC 29213 and
Candida albicans ATCC 76615 showed higher susceptibility to both alcoholic and aqueous extracts
compared to Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853. Statistically
significant difference was found on the MIC of alcoholic and aqueous extracts (p< 0.05).

Conclusion: This study revealed the considerable inhibitory effects of herbal hop and oak
extracts on the various microorganisms, including bacteria and fungi. Although more research is
needed in this field, they can be used as new antimicrobials in medicine.

Keywords: Alcoholic extract, Antimicrobial activity, Aqueous extract, Humulus [upulus,
Quercus castaneifolia

*Corresponding Author:

Address: Department of Microbiology, Facalty of Medicine, Golestan University of Medical Sciences, Gorgan,
Iran.

Email: ardebili_abdollah57@yahoo.com

39



gﬂ(f)/ﬁxr)&a&&bﬂjﬂﬁw u&@jj‘{du}
T‘q—’c;‘”‘q”mhm”&lg oylads) VYo lads VY Jlu

bob g Joomo &30l 2T 9 AU soslas (29 wns clld b 3
93k

Yol Sboue ol Gl Slomw ¢t ol alilone ¢ imiygs 331 " Koyl 0313 (B wime ¢ i ol (e e

Ol e bbbl (S oo olils gl JS31 5 gl 756 05,8 Ll -
ou\‘é)u‘o\),u;u_;.:ﬂC,L;,,@,:J\“_,.uuJf\;\}fuéjts,,};ujs;éﬁ,u\kv

Ol (O <Ol (S5 sk o8y ¢ ol 5 Sn 03,5 ol 875 (g mtils =¥

011 08 8 kS Sy sk oSl ¢ ol 5, Sn 03 8 skl -F

Ol O 08 (S pshe oSl (bl 0aSCils ¢l o5 Son w05 s 05,5 iyl ol )8 (5 il -0

Q\J.i\uj'.iuj'.iLs.;}ul..aJ.._.g,ﬁ:Léﬁfj'.;C}LGag&l\:u‘_gj}lj}a.i\wfa&)\wl;ﬁ:)lféﬁ%\éf‘?

/A0 1 5y ey )b AFV/ND 23l 5 56

oS

Sl oy QLS (09)Seead (o153 (llid (S (5 Canglio (ig38lisy (I3l e 4y 1BMD g Ao
G55) bl 5 (Jsane Sl QLS loojlas 09, Seans clld byl Sun by pob adlllas sl )55 5 loduy
235 Pl 29,Sm 3,1l 50 iz e (53lo L

S35l S s gl bl g 3y bS5 S (slbo s <y yo5 dolllas ) 5 Wb gy 5 Slse
5 igi23] olisegdgus ugiagl (0sS o8 shidlial (IS Ly ) (29, Sm 2 ki (sloaysur ale (alS (sloo)las
S0 GCle 85 JIE y 90 gkl SlugSle 5 T )5 izl slaiyy Gajb 5l (LSl Tl
sohate 43 9: yid oo 3 p)S (oo Ve g B e VO AVOL ol BT o jliml () 3 (LS (slao)las olital
2235 dat s s 93 pyS ke DVY B Y i L Wnoylaae 31 by (slacid, 3 b ) cmilons cidile Jiliss
ladgw ade 1) 5L (oo Ol Sl el (ol o)las b auslio y3 bl g Sl olS 93 po ISl o)lae sLdaiBl
oSl 1,5 5 ATCC 29213 Lughysl oo shdliad 3l dyser 93 15303 s 2,15kl _og e
el bl 5 ol i olalS T 5 LISU o)l g3 93 b & o |y 65Vl b ATCC 76615
& ojlas b awslie > olals S ojlas (MIC) i) jl (SuiS cailos clale Jolis olie jd Iy gxe gl
(D<+/+0) samlie Lyl

s I 6o Sl elyls g5lenils bk 5 Jgano Sy alS (clbo s 48 sl s adllao 3] 3 puS dxaid
(9 Wb (5)928 diej () (il Oladod dp ST Ad gyl g b ySL dler Sl a9 S0 (595 2
Sged o3lisel (K33 50 i (9)Seend Jelgs lsis 4 bl J) ol

Woidliols’ o5 55 ogling) oslgesn ol osbas (29,5008 b ¢ ISVl 0 las 1508 (7519

o‘“’u s.fjjg_.d n}; ‘L§<‘:'J1 0 IS ils L[)l:.w\f ug':‘;.’. r}\& oli..i}‘: L[)lf; :J’M 0&\3&{939':5
Email: ardebili_abdollah57@yahoo.com



OISR 9 o yrol (e daw

- 9 MW oslas (29 Swo el Sb5)

Slaby pes bgyor ObaY 5 by (S
b b psdan 5 s (5 So1s S olS (G )
©olE Sl 5l Gleys air (Saj 53 &k
eT s sTlgzsl ¢ tim oLT 5 (S ol Ol 50
SHELS 5 odne oS Ly oB (g DML oS
3,190 Oleys y3 &S5, e g e edlinal oS
3550 2l s 5 ek (b 5 AST (6 lome Sl O
SUS 5SSl s w53 Q3,5 e )5 eslizal
slge ol &7 308 0 L 3ok 5 5WT Oren
5 085 gl 4 o Sl Cools L glad e
5T (O ) g gp oins LS5 5l g0 (1 ANl O 5l 53
oS Calien ¢l 55 T e 45 dzn 25 (slacknl -
(il GWlae LG s aibdd, gl o s
Nl & slize
Sleds ag laoslae dxe SIS b
Cdls clyls bk 5 ¢S, 0l e glacas
53 LK 5 OLL LOF OV s Py R
gl olas bl 5 ol SLAs S glanllls
(el s gl (535 2 1) Lsk oS ST 5 S5
5 IS Lk sn s NS (gl S SS shilal
ds g o e gyl 5 ST IS 26 o
5 Ml sbojlas a5 Wisls Ol LT s S anlllas
5 Lzl Gy n Ol e il oS ol ST
5 ALl S (S WL () 2 3550 Sa ST
S5 2 2S5 oS S oslae S gy b 0L
oylas 3 8 Wals Ol (L SL gl 65 51 S
oslas s 5 @1 @it Cond (T B L olS oy
e g5 S Sl shls oo Sl o SV s ST
adlls buly e 53 (0Dl Cote 5 (slags STL
Sloslas o9 Sads b L3yl s b Sl
35kl & g o ade Lok 5 oS35 OWLE T 5 IS
sl oS S bl (IS Ll el s S

3,8 plonil SITIL WIS 51553 59 5T o g 93 s

AdoR0

Sap 05 s BB nipl wsdS claas b
Ceep 055 5l AU Slsley Caliee Gl yae
S Slelen gladssie Cwl okd IS b
DS 855 1) sl s a5 b (5 e 3131
e bl 53 gl s la ST 51 ks b
oslitnl i Sla kst Gla) g6 L Oley 5 glacisie
o) e 528 (5L Slakiy, ()0l Slad s
S 55 sl ( IS Lty 31N ls 28 3 )lse e
Jolss on s daz 51155555 5T olige 050 5 o503
e bl o Slsley T sie e gL ST
b Lo b sl ishe wlh () Jalse Sl S IS
sl oo 65l 5 (s Ohle p3 o5 4

ST Caslae Gy Sl Cle a el gladle s
Coad 03 Vb5 Lagyls Sl o)lse At 5 (ST
ol bl QLS I eslisal T I S
RPTEE OLLE 0 Bl @l Il s Sads
Ol 1> (23013 Sl JoSe 5 Lag,ls 45 (sl (s
(Quercus — 53Lall 68 bk Loy sles
xS 5y sl KLl > > castaneifolia)
4 Glota ol ol Bl g S 5 Ol ek sl S
9 o5y Fagaceae oslgls 5 Ol 0,5 b u g awl,
Js Slelsyl b &l b Ko 0T oKty
S35 g g b o OS5 0l Oy
Al (S ol B s SLS S lyls bk
5 500 4SS 5V ss (Quercine) o 5 S Sl
Llue 55 b olE ol ogn 53 35 50 ULl s
23 Ll 5 o 5 Sl 5 g0 0dan 055 5SS 5 Olays 53 oukee
Lo gl Oloys 5o 5 Wais e fs 5 s S 35
L (Common hop) Jsexs <S50, (v #)Ail
s, (Rosales) C,Wlf aly 31 Humulus lupulus
bS5, > s (Cannabaceae) —o&Slaals
5 oy (e A &y 4 S Sl (Humulus)
WE 8 ez 51 010 Jlt (15 5o Il eis) VY

ﬁ ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OISR 9 o yrol (e daw

- 9 MW oslas (29 Swo el Sb5)

0303 ¢35 3 om OBLE 5l ol ojlas ps 53
PGS (5SS b 5 bl (slatins o b
B sboslas (29 wid Culld () p
dol> S5 T looslas o5 Ko il
ST s slasl sl iy G b 51 eSSl 5 bk olalS )
asbls &l Sl (Agar diffusion method)
s s 355 (Macrobroth dilution method)
Slass 3 e sy o Ol ol L3 8
Ak 2 e S e S Al G
oles Sl ST s Slasl gy 53 OV aP)dsl .
5 kil 58 L 35 O il g Ll g 5!
5|¢§iﬁ5|ﬁmrw1;|w.&%m)u&
ST Osn S ol 535 2 (29,58 O il po
b 53 $Saler i Llae 5 (OWIT 57 0) (MHA)
Cos OlE LT 5 S glaeslaas 1 2d oo +/Y Ol
I CJ?L;,,\W SO YO YD laclle U asllas
Sl & Sl o ps L Jime Salr 4 e
DS 55 el Olgis 4y Jhie OT 2l s o /) Sl (55l
do o 31 e NS eslimal Cas slacSals
ey TV gles 53 oy S glacd @IS A;upf
Lyl g kB el P LB Y e w5l § sl
S clhle flas s g Sl beSaly ol bl
T s S glaolas 5l e (MIC) Suws
Slelr s Gkl Sl Sl B b oblE
Il caeds Hob 4 .(09)As pws CLST fuall) giws
33850 e 53 8 e Vo YF ke Lo s gl
E) Cab b I Sald) o 5 485 A o)lae
Sy O5r Jse sladyd 53 mlde 55 05 e 01Y
O ol g il Joe (03 8 ol 3 (LT o287 0)
Sl alxsudgﬁm)\é&ﬁaﬁﬁgkﬁj&
YV Gles 55 Mg Sl YF 1 ey ks plonil o slae
odalive B &y euS 136 oS gl sl ) 5L SOl a5
(2 oo L3S S 5 e MIC Ulge & o
commalos ool Jold S (ST w MIC Ol

b 99 3Mg0
22 3090 BB K § (AL g0

o Sl S5 (225 S 4 adlae ()
ol Ol (S e o&ils (S 0l 3 VFAY
5 Ssere &S5l Jals eslimal 5550 o gyls OLE us
5 bskose @osTaez 5l g by siledi 68 Lk
SIS i i g g 515 S JE
350 6T e pb s plals (1, oty (55)5L8
135 Skl (lag g cmen (288 5 L
oSS ikl ATCC 25922 S Ly 5l s
Gss5AT  lisesssm ATCC 29213 sl
oiSiils  wlis oy Ss 0s 5 51 ATCC 27853
I Il 5 0l (Sajy pske oKails Sy
Ky odSils ulid £ ,6 25,5 ;I ATCC 76615
.,u,wr.aljéob,u;uv_i.:ﬁwl.“liub
&3l 9 ok OBLS 31 (6 5 oslas

bt bl 53 i 56,8 e gt
5 bl bk o560 OLE 55 s e Sse 3l
SosTe Sl oy oM ¢ Jpane <ST515 olS (sla €
Lds S agby 5o 5l osd 5 cmbie Ll S Cou
(Soxhlet aluSs 25, Gb » Selas Al
03 el o T ojlas ags sl (104 plawl extraction)
ol ol H3 4 D?m Slie 681 b 4 )yl o
Sl Yoo LSl 5 bk ollS plas” 2
les 53 555 95 Ode a baphyl s bglse 400
S S ek IS Gl ol Lils s U
L aiB Yo Sde ) Ol s (gl ol YF Ci I8
S st ¢ ik b loe oa b o 4 S s
Wl 5 A3 8 Olo faily Sl LS s 4 o)
oBaws by T ods Olo mle 51 (5,5 05lae 3
5 31,5 sl 4>, 0+ les > Rotary evaporator
olas (plie b 4 38 ploul S Ll b o
o3l L 5 aleS g 13 b 55 ol a5l ISUls 5

olg T s 4 S Jsl s 5 doys A JstI )

o ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OISR 9 o yrol (e daw

- 9 MW oslas (29 Swo el Sb5)

A3 s gme Olge 4 0/00 51 S mlaw 5 2y 8

s ab §

bl
&1 s K slaeslas 551 fol mbls
G55 2 J8T 5o ksl s, L bk 5 &Sl ol
T Y 5V Jgldr 53 pwsp 30 25,50 Slag s
b anlie 53 ol8 53 a SN ojlae (IS )5b 4 .l
Ghase ade 1) GV Glee SISl (0T ojlas
T S eslas 95 sl Olis 5 ylkal oy S
4 caly Solge ool o ia cadllas 35 OlaLE
523l S S il GlaendEl e 1, chile
ATCC 76615 . 8JT lwwls 3 ATCC 29213

WLals ol

B s 2SS ba  ade Sl 5 ISl 5
S, 03 gious ld ot pdbls Sy S iy, 4
Ao el 50 S ST p Gl ekt 4 S
NP bS5 Do 4 Dl O
23S e ) P bl 2l e 53 0 8 e /0
WOl > ke 53 08 e 110 17 ¢l ¢ 2 e
P Glaoslas 5 beSS sy (5T 4 by MIC
ot 4 ks alin USG5 Sr (slas g ade
2 Sl i S0sa5T (oled 538> s S
ONLLE 1SS b 55 ¢ 05, by g
Pl ey S8 L odeT s 4 s OLL o
Ogm ST O505T 5 eslizwl b 5 YA aws SPSS
A3 5 elil (Pearson’s chi-squared) 35 -8

o by 5 a8 0553 lagize Ole M

= g S 5L byl Gilies gl Clilé dy Coms (ot 5o 3,)1ilinsl (51 dygms )3 W yloe A el (uSilio ) Jgia

Fyexe S,

(32 o 2 255 o) Sl (sl olae SIS, yo clale

(52950 )|kl & gu

Yo Yo Veoo
o s o s s o s
_ DA vy , S-S ML R NFERY SvEvA uabgra ATCC Sland
25922
Sl
\WYHELE =04 WA= VE/at /Yy VF/at-./va \VIVE- /oY VO/AE- /A VANEL/FY ud;’s}u
ATCC 29213 ugsys
- yelod- /Y - WVESY  VENY WYEDY  FAEYY AYAEe/5D O
ATCC 27853
SENA VAN VIYEYA  WIAE0S O NYEFY OWWARSNY VAR YYAEIAS ATCC%?EJ' hyls

= g S 5L byl Gilies gl Clilé dy Coms (ot ySo 3,lilinol (51 dygms )3 W, yloe A a8 (uSilio Y Jois

95loaidy bl

(5 oo 2 255 o) bogls (sl o)lae 1S, yo clale

(295590 )5l 450

Yo YO
] py ] iy ]

- AIAE=7AN - AAE=DATN -

VISEIYA Y/ /A NAE-[5Y AAE=YA7N RYAE=29AVN

- \ZAE-2%4 - VIVE- 05 -

YAt/ WIYE/XY Y/5£- /A AL ==AVN INEEA7N

< i <
OVE-Jo¥ , SIvE- /Y ATCC (5 Lay
25922
O/ \E-faY VeNES/¥Y \SAE-/AY B e
ATCC 29213
NAE-/\0 - Vo/¥E£- /YD D
ATCC 27853
VAR /¥] s yeeeofan ATCC il lusls
76615

o ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OISR 9 o yrol (e daw

- 9 MW oslas (29 Swo el Sb5)

A e TP BAL 1l 5w 03,5 ot o e
s Al e 5308 (e OIY I 2 BIYA 5 2 s )
Gao b Sl ol 55T Sl Aol 5 L alia
5 Sl sl sylikul gl QBT s Las)
dglie 3 15 6 5L Cunslin pelans 5555 5T b0 55 s
Il 5 egios) S S skl Gl L
4 MIC s ploly comzen Lol Ol WlSIT
Sslae b LT awslie 5 eSS 50 5T (ol o s
Syl G sw ol & w35 eie (CLSI

s e 6T 4 s 5 Se

sessgm 5 ATCC 25922 IS Ly 3l

935w Casles I ATCC 27853 155055 57
g5 33 2 5 edd ag Galble elod 4 Lol 6 Sl
I ap S G b tling Jlsy 5 P oslas
S bl ST ejlas ey e slackle
FERRELIRE Mstfjl 93 ol ade ols oy Saeds
Cdled Ol 53 Syl sme Sslis 8 MIC w0505
T osbas b anlie 53 QLS ISV oslae o5 Sats
§ gozen 5 S Gosb a ¢ Jaus) (P<+/10)As sdaline
ap 2050 OBLE T 5 IS glaelae MIC Cubs

(595590 Il (gl dygm dule o)1 3590 B Sgm g AL 51 0,las & bgrye MIC s ¥ Jgoa

MIC 2 o 3 .5 oo oo 2 00 (s
O ol OlaS gl il Lol oylac Sl o )las 1950 3kl & g
o S oM
i o[- " >d\Y YA >0\ Yo ATCC 25922 S Ly )
-/ - Yos \YA A ATCC 29213 gyl (w95 o shusliasl
\ - >0\Y Yos >0y WA ATCC 27853 1905951 obigegdgu
- - \ oY \Ng \& ATCC 76615 sl llpuls

aadlln 53 (OF NS Slallae mls b 4lia

lsessse 5 ATCC 25922 JS Loy 3l Lol
5 Cwslis oy gie ATCC 27853 15445557
WLl 5 ATCC 29213 ugiysl osS S shilenl
4 S |y Sl o 22 ATCC 76615 ISIT
s 33 A 5 bk 5 &S 0SS LT 6 jlae
losls OLas 345 1 by JET 5 Sl Gasblss SThe
Sl aY s 5l AL Llg e z s Ol )
Col o il e p S Sl SL s ol sl
J51s 4 S slaoslas b (9 Soadd ol e 355 sl
2 OLer 5 OLL (plie s 4 s e Joe
S5 5 S sydn sbaojlas oS dzils Hlgbl (glastllas
Calises L;Lar....:.;lf)lbi.:» Loy Llg e Slpl bk olE
Ges Bb s esse Sl b S b Jels
i S G AL 6 s ke 0 8l S

dlge MIC (s (sl s 5,90 Signe (51 Jlasi pae ©

oy

Lt g3 Sends SIS gyl 0lE I &
o o by S e 1y ey S ) il 5 0 S
e 05031 lesliznl b ol asdllas 53 .05 LT ozaS
IS ojlas S ws Lasie BT s lisl Conles
Sl Sl il bk s Jseme &SI, 0blS
BESE L‘“r—mﬂ"f)bﬁ:‘ de sl g9 Sads
candlln 35 5n Slaensll 5l (Fp s Db 51l
s 4 ol oslas iy o1y s BB Cwlie
ol s b laadl ol disls OLiS Lok leld ol ez
MIC (b 8 w3 8 b Sl ashilsg Sl 0503
el e s a bk 5 oSl 0blE LT slas
OVY Sl 2w GAYA Ll oy 4 3 lbilinl 4 gw Sle
2 oA Sk OV 5l 2y BYOF 5 e e e
>y Ak

o ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OISR 9 o yrol (e daw

- 9 MW oslas (29 Swo el Sb5)

5 oSk PYB Chle 5 PTCC 1023 obsse
A ELIBPTCC IT12 og,sl oS oS shdbinl ) Jus
G3Sds ool (P SaiS 5 Golee I
YL lalble o> 5l BU Wig e STl o)las
4opguse oiy SUWOdnd 5 O a5y el
S AL S 55 Pl 4 B 5 s el S 5 S
Y YLl S 515wy 5 90 Calides Sladllas 53
G

oslas oS 51> 0l adlle ol 5l ol b
Lils 5 ol al bk s Jae &Sl el
6“;»—»«:56)‘:;@ S35 2 Sl S sbls AT
o 13 i Al a5 5 Lo ST o s
250 O S5 dp58 Ll b 0> Sl Sl
solas ol o5 Seds Jae Shle b2 S plonil oot
53,8 3 i ssse chle ol 53 0T Sl o,lse
Sl Ga)ls &K Olse 4 OT I Ol Sulg 5o
eSS s (ST 4 i 5T (25058 L 5 450 4 05,0
335 oslizul

IS PEE R o)
bsp S5 s oy Sl s 08 i
05,5 e upde Olalnl Lopole S5 T
s lejT p e OlalisyIS e s ol o S
sl o 3l 01t (S ke ol bt g e

&b
1. Pezzlo M. Laboratory Diagnosis of Urina
Tract Infections: Guidelines, Challenges, and
Innovations. Clinical Microbiology Newsletter.
2014; 36(12):87-93.
2. Foxman B. Urinary Tract Infection
Syndromes: Occurrence, Recurrence,
Bacteriology, Risk Factors, and Disease
Burden. Infectious disease clinics of North
America. 2014;28(1):1-13.
3. Geerlings S, Fonseca V, Castro-Diaz D, List
J, Parikh S. Genital and urinary tract infections
in diabetes: Impact of pharmacologically-

oS 15 M soka lasslas 4 (6 i Conleo
() Lilesls OLES

@ISk Sl OLSea 5 ke
Heslaal L1y Glal bokio s Jsile 5 J5U1 slaolae
Mol ¢ St 31 (5 SUA ale p &SKs Hlisl iy,
MWosallo (e o Sy ety Blys I cassnsy
MWoss 5 o555 5T pbsass o ¢ mabol oo o 555 5 (A5
bl 55 boylas ol L3S )y K iy
Asbb e e S Al Cali
a3 L Jsblejlas 1) Cdlb o sYL ks p SuiSlge
Wosg 5 remdd o Nugp ade ol Yo (o)lge
Cl o ol & J s enls Olis S s,
ade o LoV ol olgs 3 L (Jgbeojlas 4 by s
P OLEes 5 Ogmas coimer 0035 (ISLL 2
2 s gLSLAS Gl sSh Sl (glalllas
T o 53 45 Wsls 513 ) 3550 1y S5l olas
03 L3y b Sbas YU Sl gl el
23 s U 23 Sels Lol 4 Ko wlllas
Aol les 31 BU &S Sl ok ojlal ol pl oylae
3 S ST 058 Jw s s oS Jlal
L Ko 25l slay 556

ool Gl aallhe 53 g B mls
A 3p A e jlas Cale 4 aly (S8l
2 oot a5 OBLE I eds Zl sl oslas g5 5
S w Al 03 p S e Ve 5 AT ke
B IURUT P R U TS T e
3 sre s ble OLan 5 ALl S (g S anllas
S5 R s Sl S gl &Sl SIS o las
T bl 0 oS L aoslas U Lo g as Sh 555
o bable ol s &Sl S ojlas 5sd oS
s e e S e 00r 5V Bl o sas
e p? Sl SL Ay G ol S ol s
ool s (PTCC 1112) ugysl os8 5S shibal
CBE Ole ol s & wzils (PTCC 1023) ks s

g P R N W S S R (3

m ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OISR 9 o yrol (e daw

- 9 MW oslas (29 Swo el Sb5)

induced glucosuria. Diabetes research and
clinical practice. 2014;103(3):373-81.

4, Mason KL, Downward JRE, Mason KD,
Falkowski NR, Eaton KA, Kao JY, et al
Candida albicans and bacterial microbiota
interactions in the cecum during recolonization
following broad-spectrum antibiotic therapy.
Infection and Immunity. 2012;80(10):3371-80.

5. Hussein N. Clinical, Etiology and Antibiotic
Susceptibility Profiles of Community-Acquired
Urinary Tract Infection in a Baghdad Hospital.
Med Surg Urol. 2014;3(136):2-5.

6. Khosravi A, Behzadi A. Evaluation of the
antibacterial activity of the seed hull of Quercus
brantii on some gram negative bacteria. Pak J
Med Sci. 2006;22(4):429-32.

7. Shiran B, Mashayekhi S, Jahanbazi H,
Soltani A, Bruschi P. Morphological and
molecular diversity among populations of
Quercus brantii Lindl. in western forest of Iran.
Plant Biosystems-An International Journal
Dealing with all Aspects of Plant Biology.
2011;145(2):452-60.

8. Zanoli P, Zavatti M. Pharmacognostic and
pharmacological profile of Humulus lupulus L.
Journal of Ethnopharmacology. 2008; 116(3):
383-96.

9. Delmulle L, Bellahcéne A, Dhooge W,
Combhaire F, Roelens F, Huvaere K, et al. Anti-
proliferative properties of prenylated flavonoids
from hops ( Humulus lupulus L.) in human
prostate cancer cell lines. Phytomedicine.
2006;13(9):732-4.

10. Rezaie M. Study of Humulus lupulus
components. Investigation of medical and
fragrant plants. 2000;3:1-13. [Persian]

11. Masek A, Chrzescijanska E, Kosmalska A,
Zaborski M. Characteristics of compounds in
hops using cyclic voltammetry, UV-VIS, FTIR
and GC-MS analysis. Food chemistry. 2014;
156: 353-61.

12. Stevens JF, Page JE. Xanthohumol and
related prenylflavonoids from hops and beer: to
your good health! Phytochemistry. 2004;
65(10): 1317-30.

13. Taran M, Azizi A, Sharifi M. Antibacterial
and antifungal effects of hydroalcoholic and
etheric extracts of Quercus brantii. Journal of
Microbial ~ Biotechnology.2011;  2(4):7-11.
[Persian]

14. Kasra Kermanshahi R, Nasr Isfahani B,
Pourbabaee AA, Asghari GR, Esmi Sarkani J.
Evaluation of alcoholic extract of Humulus
lupulus against some gram-negative and -
positive  bacteria.  Journal of Medical
Plants.2010;9(30):92-7. [Persian]

15. Hawthorne SB, Grabanski CB, Martin E,
Miller DJ. Comparisons of Soxhlet extraction,
pressurized liquid extraction, supercritical fluid
extraction and subcritical water extraction for
environmental solids: recovery, selectivity and
effects on sample matrix. Journal of
Chromatography A. 2000;892(1):421-33.

16. Clinical LSI. Performance Standards for
Antimicrobial ~ Susceptibility Testing, 20th
Informational Supplement (M100-S20). CLSI
Wayne, PA; 2010.

17. Abdolahzade P, Shapouri R, Nasiri Semnani
S. Antibacterial effects of Eucalyptus globulus
extracts on Brucella melitensis M16 and
Brucella abortus S99 in vitro and in vivo.
Journal of Ardabil University of Medical
Sciences.2011;11(3):218-27. [Persian]

18. Reller LB, Weinstein M, Jorgensen JH,
Ferraro MJ. Antimicrobial susceptibility testing:
a review of general principles and contemporary
practices. Clinical infectious diseases. 2009;
49(11): 1749-55.

19. Safary A, Motamedi H, Maleki S,
Seyyednejad S. A preliminary study on the
antibacterial activity of Quercus brantii against
bacterial ~ pathogens, particularly  enteric
pathogens. Intl J Botany. 2009;5(2):176-80.

20. Simpson W, Smith A. Factors affecting
antibacterial activity of hop compounds and
their  derivatives.  Journal —of  Applied
Bacteriology. 1992;72(4):327-34.

21. Zargari A. Pharmaceutical plants. 2nd ed.
Tehran: Amir Kabir Publications; 1988.

22. Johnson EA, Haas GJ. Antimicrobial
activity of hops extract against Clostridium
botulinum, Clostridium difficile and
Helicobacter pylori. Google Patents; 2001;265—
71.

23. Ohsugi M, BASNET P, Kadota S, Ishii E,
Tamura T, Okamura Y, et al. Antibacterial
activity of traditional medicines and an active
constituent lupulone from Humulus lupulus
against Helicobacter pylori. 1997;13(4):344-5.

. ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



