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ABSTRACT

Background and Aim: Candida species are among the major causes of opportunistic fungal
infection in immunocompromised individuals, cancer patients, and organ transplants patients.
Resistance to the antifungal medications has been on the rise. On the other hand, there have
been several reports about the antimicrobial effects of different species of Ephedra major
extract. The aim of the present study was to investigate the antifungal effects of Ephedra
major against some Candida species.

Materials and Methods: In this experimental-laboratory study, after collecting E. major in
the spring of 2014 from the mountains located in the west of Kermanshah Province, plant
extraction was performed with ethanol, methanol, petroleum ether, and chloroform solvents.
Minimum Inhibitory Concentration (MIC) and Minimum Fungicidal Concentration (MFC) of
E. major against Candida albicans (ATC1677), Candida tropicalis (CBS94), and Candida
glabrata (CBS2175) were evaluated by macrodilution method. Then its chemical
composition was determined by GC-MS.

Results: Based on the results of this study, ethanolic, methanolic, petroleum ether, and
chloroform extracts of Ephedra major had antifungal effects. Also, the most desirable rate of
MIC and MFC were 15.6 and 31.25 mg/ml respectively for chloroform extract against
Candida glabrata. The results of GC-MS also showed that phenolic compounds were the
most abundant compounds in this plant.

Conclusion: The results showed that the anti-candidal activity of ethanolic, methanolic,
petroleum ether, and chloroform extracts of E. major was considerable.

Keywords: Candida,Ephedra major, Minimum inhibitory concentration, Minimum
fungicidal concentration

Received: July 15, 2021 Accepted: July 6, 2022

How to cite the article: Faranak Bidad, Mahboobeh Madani, Seyed-Mohammad Masoumi, Pegah Shakib.
Antifungal Activity of Ephedra major Extract against Candida Albicans (ATC1677), Candida Tropicalis

(CBS94), and Candida Globrata (CBS2175) .5JKU 2023;28(3):58-67.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open
access article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

OA-GV /1P 1o3)edd § slsps / Callan g Cumyy 8)93 / OBWs)S (3ib)y eole alGibily ale dlas

(ATCL677 ) ke T fsebils ads Ephedra major ol o jlas o2 36 wo cullad
(CBS2175 ) lifpals ftsilS g (CBSI4) (sl utg o Itatils”

"k ol ¢ oguare weme s ¢ Sk digatme ¢ Bl &SI B

TS 128700 ! e0lgial ool 313T o815 Ol 5 35 dmlg (655 pm s Sn 03 8 (65w s Sem Lyl owlis 87N

N A AR I Y 2

S J8”« MMadani6B@gmail.Com.o ! clginsl ¢ oSl 315T oliils (ol 53306 domls (655 g Sm 03,5 o omlid 76 SL2515 Y
[ERTIN A LTAW LT

e SYPRYVORFAS ST 0l coliile S (3l ol o gle saSCails (gl g3 0 8 (ol g3 LS ¥

X:4S,) a5, shakib.pegah@yah00.com ol esbTe & ol J (S5 o ke oKils (3l (ALE Glag s Slidow 8 0 ( Koy mlidis ST Lkl ¥
N R e L

oy

5 S Olles ¢ el Lo ghyls 5131 3 ccdbius b 206 oligolen ool Jole 1L slaw £ 1D 9 4w )
wo 5 e g3 Gl il F Ll il 5 & B s glalleys il 45 Caaglie o)y el il o Lasl sy
Ephedra ol 6 45 SIjl sy ol addlas I Ooda cpl ol 65,05 55 Ephedra major o8 s S
sl L L slaw £ 51 Sl 3 Mmajor

2 @15 Glae S SN Jlo Jlg o o Ephedra major oL « &l T - o o aslllas opl 5 09 9 dlgo
38 el 05508 5 1 psd gl (J b1 Sl b5 ol (6,8 oslas b (5)sTmer oliile S Ol
sba S ole Ephedra major o8 (MFC) 25 7,6 cble flas 5 (MIC) ws, Sauslge chle filo
Soskisy Sk 2e, L (CBS2175) 61,56 1w uts 5 (CBS94) iy i 1t tils (ATCLE77 ) i T It tils”
5 GC-MS L5 o8 bt oS5 e 2 15

o1 s)ls Ephedra major ol 55057 5 (s 51 psd 5« Jsle ( J5b1 sloojlae (ol bl alal p tl4Bl
olas 4 byt e p o 8 La¥VY0 500/ 54 MFCs MIC Olse o 5o gllae cpomes bl oo )6 40
S5 DS 5 o 5l 0l GC-MS I fol> s iman 55 01,067 1L L85 Ao Ephedra major oL . 5518
s g SIS 1 ol ol 3 5 pe LS 5 o

Ephedra oS 5505 5 51 psd 2 o J slie ( Sl (slaolae oIl s C b o7 1 DL ol 16 ™ Ao
Sl diak i MAjor

MFC 25 7,6 cble flus (MIC)ws;, Suslge ke fsla Ephedra major duy uis” : guls” Slels™

VA AR R ER T SRV: AR PN PSPV WY SRV 70 SN [FA IO


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

ob3 sybac (,0)B b Oylad ¢e

R B N = TR B S B B S PP SR P
)l 0 523 55 ol 6555 557 (oS 550
Ephedra major oL.8 we sl jolss 4 a5 L
ol ol B ds ol e anllle ol 5 Coda
s 4 o5 OUS s 5 Il kel &8
2wl GS-MS

b 5959 g0
— e allas ol hoilaas pad g 5 adlllan g 5
JLw ,Le Jes ;s Ephedra major oL.3 e i
oLisle S Olwl o8 5o s (5ol 058 51T
Ephedra major .3 sls 8 - s 8 SosTper
20T o5z 5 ¢ Some sl Lol I 0ud I I sy
St w3 5 (YO-YV 51§ 5lu 4> 3) Jases glos
S Sl oy 2 oS S e s s 8
L3 a5 Ladm alS 1y 555 5o EK5 5 Ok
«ATC 1677 ) i SIT Ilo b5 5 |kl (gL o
IS iS5 CBS 2175) L1, 58 s wits”
s ag Ol (S ke o8l 51 CBS 94)
25 5 T s ol ey 16,8 o las
LS Jstls o N> 358 5 6,8 ojlas Jos b s
S g o554 (55 05ba e 3 pdy plnil S,
1) olS 31kt ags yo g 51 p S 0 pshte cpl e s pln
Lﬂju\f\.\?)}bA{3o%kdjcjgb.\bl§):
esd s o pln choy3 45 J 51 (sladdle 51 2 ke YO
L e 00 NP plnil (6 -5 0 5lae p 35 JS7 5 31
503,51 a6 jlas dlpa Spglas 55 D O
ol s 4 (SLa i gad i (6,8 oIl ooy T eSist (33
JLgég)JcM)JQ}J_B)JLAUL«LA)'TrL?J ol b
Lds (5,1 (51 F sl a3 F (sles)
slasl s bila oyl 4 7 ) ol pond S
Sl

-

doio
sl b e b 2Bl A6 ol (e L L
= S L L i Calibes glad S Lo gy &7
4 e Oljen a2 0 gl a8 550
oy )3 (6 s O)les LgﬁJ%WT.(\)::Jf@ Soles
slrgls b Gleys god Coni Olle cofy g A3
0 S Obles rzman 5 (ol (s oIS 55
RAnb Sl (6ol LIS (sla 4587 Lo 5 gias!
S agoles 5l mews b Jale 1 LS sls &5 8 ol
ol Jols (bl e (gl (slals sie dles
S ntns ST e 5 5 (i (51 Sl pie
o L5 L7 gLnas5 8 s 53 (Y F)a sl s
W3ls 55 3n S p i semn 5 S e ST
(F 0) ol 0Ll i,18 A 5 olas

o s\in 1w S b o 3B L lagls Sl eslizul
5 0Leys ConSKa 3505 09l (8 V)l 0ds 5505 4
ol SLS 5 a0 L wlS Calises slas S s slie
b slaglen S p8 il (Bl e s JasT
5 als slalanslie 0538 55, SRl s Clb Lo
B s JUT sy Sl s (Lagyls ey
A )l LS

oLalE o5 5l Syl i, Ephedra major
I glél e SaST, 508 s, .ol Ephedracea
K s el canle ol 5 5 Kow glaazals 53 ol o
50T oWl i FasT, ool oSt 3blis 55 5 ST
St Ulea 6l e 6L s 5 LT B, o 0 s
ols Lol Ol 55 A3l 68 VY 0 5S6 i oyl
4 ol 51 sl,ls Ephedra major oL8.(1 Y-y ) el
(o iy OLays sl 5 03 Zu LT Ab 5 ol
03l YU o5 e 0353 o 5 50T (S35 g5 e
oS ol 2 s o slinel G gl 5 e slags by

(P8l 3 gy 58l fls (eadane SLLS 5 lyls

1€ joa)id g sla)s / Cuilia § Cunyy 2)93 / L3S () eole oISl (alc alas


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

91 aib olSyivs wgas

Ayl ol Syl s 43 ¥ gl
s 5 E o amlie ol b bl S
S 45 0t 515 Sn 5 0l a6l e
a5 5

Minimum a8 7,0 cble flas o ol -

o3 51 (Fungicidal  Concentration,MFC)

J8 ad ) aw 559 0 sdalin OT j5 )5S &S (gl
i8S Laoe (535 g axbl ads S Yo Olse OT )
03,5 4G 1 e 5 i 03l S BT 55 2S5 ,bL
A Colw Y Ol 4 o gend a5 ¥ (sl o
A Jg3UsS sk ool 4 gas S (W)As CS g gy
b glaco elas cld planl ke dald Ol ge
265 plowit OLSG Sl Lasl 5 b lag )6 Sl s
338 dlio b 6

G — B 5Ly S 5E GIT o) L LS 5
:GC-MS . > o

oLy Jsls (GC - MS) o 1 Lo ool o
535N O sl 552 oa b AQlient 5975 C e

SIS B 5lay S o&as Lyos 1 5 (E)

¥ Jsb LHP-5MS o s otz Aglient 7890
s S Y0 Ghd Sl 5 e e /YO s ks
oSz (INlED) 5y 5 e sles s oslin
(e Slo3 (ks )3 YAY il &8 BT sk S
Lo (s 425300 il (g0 DUS) O sl i s
(el e g a3 WY L (18D 5 YUT
ONws 5

osls o g 4 52

SLas bl 53 i) pde Al 3 pslie anlie  late 4,
36 e ( JFUT (sl sl o)l Cadins
sle 7, e Ephedra Major.LsS 5,18
I 5 I il 5 G Sty L5 i T Il 1S
sbte g pumeen b eslizal iy JSs ST 050 5T

23 ke # b 4 $Salr 53 il 5 gl Sy By
Aol s 3wl HET Sy nSs g5ble cniS b
S 02 ke Ve Sl 5 KK Sl Sl
VO ldie (6,505 53 5 ) 5, Ve ldde b oSals )
BLolojluae o glacbile e 5l 2l 5, S
Yo Ol i Lames 3 baoslas o Sl ey 3 S
s z0L5 51 oIS a Sl ods g O gl s 1 205 o
(e Dy g A SiS g il i y LS baee (655
Gles 3 (5,138 Celb FA L YF b Sl am s S ploni
S Cmilas adla sy g oo b 3 g 31 8 e am s ¥
J93US 5 (V) )y &Sl ol by s
e (03 5 Cie dals Ol 5 4 (SIgMa-F8929)
ol s 8 bl ite dals Ol pe 4o L LS 5 g
,guv_ﬁ,;t?,tb@,np,w,»d\ﬁ b iolesT
OP)s S

Zob bl il S S e chle ilis
S

Minimum )uas, Suus g chle ol s ol
3l laesLae g1 iINNibitory Concentration,MIC
osliul (Macrodilution) s Liss St s,
PGl aS s 5 s ) el e (1Y) S
I o33l Jas 55k 4 Sole3T 5550 256 2 5 05las
58 7S 35,5l LS lame 2 (e ¥ gl s
O gl g 45 305 Lo T plail 51 5 s s Sl
oo ¥ s F g iy oS o Uolan Lz, 51 S
Yo a5 &G oslad i )3 05las a Jglous I 2
33 o)led ad g 5o 5 adls oSG ojlad g 1 2 s
Wl aelsl qas I B S een 4 ST Jol e 5 e
A b amse 593 dpdoee o) (Aa ¥ pas 5
a3 8 i s sy dals d ) Ol a5 o lae A3 o3l
Laadf plad ay pads S Vo ()l 0ol g 1

53 el YF Soe s 05l ST 51 ey o3 S 5L

1€ joa)ih g sla)s / Cuilia § Cunyy 8)93 / L3S by eole oISl (alc alss


https://www.raynoor.com/product-category/ms-analyzers/gc-ms/
https://www.raynoor.com/product-category/ms-analyzers/gc-ms/
http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

al5 o)bac (,0)B 36 Clas  ¢P

IS5 87 05057 s ool (V) s oaline 2
Om Sol3lme oMt b Ll jades 65 4w a3 el
S5l oslas Calse slaclale o A oo Wl ks
Ol 95 4 93 aslie 5 plote 4y (P O)bls 5
o smind 03031 3 I lilS pade 658 4 a3 a il
Cd 4 gl el A plonil G5l b L
oS Slacble o 4 bl e 65 dw a5 0laT
~aglin jsle 53 5 g o odalie iy pte Ala LOT 51
ssba phg SBLE s Al bd el Bl ule U5 sl
g S 5 6olskas
Ephedra major oL « 51 p s 5 o )lae 36 s
I LS a paen Ay (535 AR ST Ll 5 s
33 LS 5 I Ll 5 L5 Il Ll i ST
VI3 NO/EY VYD SO AYD YO s Ll
b otalino ) Jpd 53 2l e e 8 e
e o slaae sl by pde adla kb 5L
I b5 5 i SCIT I wits” ys Ephedra major
25 e oS ke VOPY S VA slac bl 1,557
~ o oS e VA Chale 3 g IS b LilST
Y Jgde) i edalin 1)
l3Lime s dly Iy S 0 g0 3T gl ol
o)lae Calue glac bile oy Ay oo dla b
4 55 awlin yshte 4 .(p<0.05) sls 525 51 psd 2
L 25 oo smtd 05051 0B 2 3 bile Ola o
ol sy puls bl g Al plasil Sy s
LaoT gl 48 olachle > 4 1L Ll 4,8 aw a o
2l 53 gl 5o 5 el liodalin L) pde adls i
53 sy pde la s dacbale ole oUss (sladnlin
O dsd)s 5 5855 6 olskan 5sb 4 iy bk
»> Ephedra major oL . 55 4 o lae 3t b
T S 5 Ln yaden Ay 595 o AR leST Lyl 5
33 LS 5 I S 5 L5 I Ll i SCIT

sind 05031 756 o 53 L ble Ol 55 4 55 4 lis

.Mo)@\@jféjﬁg}idﬁ[{@:ijw

B 48l
L Ll s & 1 o ile [kl oS gl ylas 3G
»» Ephedra major oL Cakse slasslas b mls
s 5 5L jaden Ay 555 s (AT Lyl s
35 LS 5 I 1S 5 L1 I S ¢ i ST
- s V/F 5 \B/EY VYD SY/D Y0 (YO sla bl
pte dlla L3 slie .ol ) I Golon 2l n 50 8
I bS5 i ST I L5 53 S 5l o 3las (6l A
ke st p S ke 1Y0 5 YO e bale 55 g5 1,067
PY/O 5 1Y0 YO clacbale ys o ISy 5 b lilS 53
03057 s bl ot ool 2l Jon 0 8 s
o Sollime O | L S aw a5 el JSCus S
S5l o slaae Gl (SlalBle o b oo a3
Olis 95 4y 95 aslie ) slate 4y (P01 0) Sy 5 s
Jodm U s e ot 03T 208 2 s e ke
el s i s ol 5 A ol G585,
VIA Glac ke o 4 U156 b bl 5 uiSedT It 1S
sdalie s o 0T 53 48 ) e o S Aa PYO L
s [ bs (lacble ube HUgs glaawslie Loy (i
S 53 35 8 45 oylslime jsba i Sl s
208 S VIO LVA Slac bl o a5 IS5 7
—duslie o 55 Ak edalin dla s LOT j3 oS 2 L
ssba phy CBE s dls bE Bl pule 565 sl
O Jsd) 33 85 (6 lsline
Ephedra  J bl e las sl i) pde dls o 5l
PY/O 5 VYO YO glacble ST L tils” ,s Major
S lale 55 g5 B il 55 e o 8 e
IS il 53 5 g e 0 8 e VYO 5 YO
- e rﬁ& VYO 5 HY/0 AYD YO+ slacble s

1€ joa)id g sla)s / Cuilia § Cunyy 2)93 / L3S () eole oISl (alc alas


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

YW b ol wpas

SLaCble oy At oo Ala b o (5 lsbine 3Dl
ssbte 40 .(P<0.05)ils 5525 0 5 IS 0 5lae Calies
i 05051 56 o 53 L ble Ol 55 4 55 4w lis
@l bl o A plel Gy s b s o
A s Ll ol o655 Sladu e aan 53 a0 se5T
P op ol spban iy Cble s as ) ede dla

(V)3

VI% 5 VO/PY (VYD S/ YO YO+ cla sla bl
3 g e oalin ) st 53 a8 s
A el gl A pde Al kb sl
I L5 5 i ST It 5 Ephedra major
sdalie o) o o g, S e VIA e 5 g5 07,067
oy las Ll den 43 55 e K b LS s A
(Vg edalive La ) ke Al

st 53 ey s S 05057 s ol
L3 7 o il 5 L1 S S 1S ST oy 1S

o5 slaojlas alise (S dalé (o o) Ay 3 Cailow Al jad (MeanSe)s sluibuw! BI il g uSle.) J9us
[al™ (Sladigs™ 4ude Ephedra major

EY (mg/ml) caae

oslas Il sladigs” Yo VYo $Y/0 /Y0 \0/5Y VIA
T ey il VV/SV £2 /DA Voo ek Y] cekey Y/
SPbe G136 [ il VEE VeEy s N £/ oy £
ol g 5 il e Ve ofe/en ./ =2V} ./
ST il VYT E/0A £/ Veka/on t/ N +./
G367 Iy ™ ANEY /0N o/V /0N v/ ke ke oy
L L AP Sy ATRT A VAT AV Ve Vo /e USTE /0N Y Y
Poud 58 ST ey ils” \O/PV £ /0A WYV £ /0N V/ZV £/ A ot/ Rk AV dy
S (740 ATRY g VUV VNS P/ EY/Y AEAYA% 915V £\ /0 ceEe/es ceEey
o9 5 il VAYYL 2 /0A VE/7V L /0A ARVang= VAT AINYE /0N F/9V £ /0N =2V}

P9 ST il VAYYE /0A AZAn- AV VYRV EVN O/PV /0N VE /v [=LVAR

(45 g ATRY YA/SV £ /0A VA/¥PE /0A O/ e /OA VAP Y v Y/50 = YR

ol 9 5 il \oke - VYT /0N Vede/en At/ ot/ Y/5V 2o /0A

cld g o5,  Ephedra majorss . s S 5 ¢ 5!
i edaline oy gaS 0T s Cele YF 208 5l ue &

cble JE‘J:- ] LS‘J-Z ‘MFC 9 I\/IICw:x:
MIC (Minimum Inhibitory )uas, Saus e
S 76 chie sl MFCsConcentration;

sl ot 0313 0L MFC s MIC Sk sl

Minimum  Fungicidal

Concentration;

rxj_,‘;g' cé}a\:‘.ﬂ cJ}JU\ e ylas cigi }A(MFC)

1€ joa)ih g sla)s / Cuilia § Cunyy 8)93 / L3S by eole oISl (alc alss


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

205 o)lac (,0)B 6 COllad  ¢Ic

MFC g MIC polis (il .¥ Joui>

oy ™ 45957 oslas A" g (59
Ephedra major
MIC MFC

T il LY #Y/0 Y0

Sl #Y/0 VYO

Flpad s YA/Y #Y/0

P AN #Y/0 VYO

G154 oy il ke #Y/0 Y0

St #Y/0 VYO

Slped s Y/ VYO

P AN \org LAYl

oy gy eyl LYY YA/Y 2Y/0

ey YA/Y #Y/0

Slped s Y10 VYO

P B9 VY Y/
Jsasd 5 J53 (A5 05 S5l b5 LS 5 Jals oo men GCIMS 5, L oS 5 o ol
(¥ Jsde)s s (5 5 43 5 el Ephedra major o8 L5 5

Ephedra major ;8 5g2g0 4o g0 (S 9 A03d 9 £95.7 Jou>

Kovats ) _uiles” ol Towe 58 Ol §
(index

VA4 \o/FE RV
APV /50 Oy it
MF Yy O Jeese
ALY YA okl
W V#/00 Jod
1LE%) VY Joos
1Al A s

}r.mTQLe)J ‘5‘j{cl:fg‘ﬁ‘ ol 0 Lﬁ)\fdbj“)
e 31 ol ccnl 4 5 o 15 03lizal 3 g0 4
L&JL@\M«@LEJMJJL&)JUM«@Q;;\{M
;Jagd‘dlﬁd}f;wbuf}%ﬂbw
5T ol glls piman oLE ol il ots S
A IDLEL e oYL 1S

(LTl oslas ilee Sl ) S Gots )
Ephedra oS 3505 5 s 51 psds 2 o Sl
(ATCC 1677) i SIT I Lils s, Major
IS 7 o ils 5 (CDS 2175) L1308 o wits”
s o ol AT Ll 3,5 (CBS 94)

&

—x
P 5 b s slag s il Sl g s L
(=l slrasls b ()b lasley Olays Lo 5o pus
Pl als LS Sl eslizul 5 siw Gladleys 4 45
Sl L lad i g0 1551 (5l 218, Y )l e
o= o 03 Ul el s 1 OLalE 1 s Sn d
B s sz 5 ey st Al sad S 4

KUAPNU T o
Syl 1 ) 06 ol L Ephedra major LS
913 oLE &S Ol w0 Ol s 45T Sl Ja O3

OLST cOlasladl 0 1 55 OT oy 5y ool ok 4l

1€ joa)id g sla)s / Cuilia § Cunyy 2)93 / L3S () eole oISl (alc alas


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

Y0 S oGy ire woras

L. kefyr C. glabrata Candida albicans
5 o, ,C. tropicalis ,C. parapsilosis
oS 8 5wty Jslae o )las oS 5l Ol s
Ll o o, Ao 31 slyls Myrtus communis
Sl oylae di )l Comles s s ool 61,567
e 5 4 Myrtus communis ol8 <5, 5 sy,
s aai, MFCyMIC YoV +0/¥Y 5 Y0+ /1Y
MFC s MIC 5 = e 1 0,8 Aa Y0 51Y/0 il
SRR A VY 5 U Y- D LI R prc g
AY0)3ls Ol 1y (6 e )6 s 1 sy Gadios o)
Glroslas s Seo i OS5 Sladllas 1 5 5o
ewl ods 5,18 Ephedra major oLS Ca b
Ephedra oL o 615 o oK 5 LK
Sls OUS ) pstezm g o S0 =518 «le major
)T osbas Les Mlssis 5 AT slaejlas Ole
b e Sl (e p S e V0 1 MIC
Glroylae 50U Lol addlae 3 oS Jb= s (Y9) sl
2355 b (T eslas o Sl (0 55 IS 5 gle
oS IS ojlae b ST As ol ol ol 5 anlllas
s Lol 5 ASLa 3l s S, Ephedra major
SSL 53 olS AU 5 (ST slaeslas 4L ST
FANF s s S ASle] 5 5y o5 s ol
5T Gbelas  0LKar 5 ol addllas 53 (YY)
Laoylze sl 45 i 2ieEphedra major SO
T/ Sl ys 8 WSSl Ao Sl
DAL o 28 0568 0 Ol a8 glacbile s
oS nl bl s b T b w5 b
NPT WS JUIPS & P PP S P
o3 45 Oyl jlodd s olus b glaady !
s Sans alacr 3l 035 ol 5 dizen € i e sl
o3dns 355 il 03 28 5 bt L g8 0 o gmn Sl

Sl K3 5 oS il (56 s 1wy

slao e Slo Wl ws ol 1 ST odeT s
sy50 sLaas £ ole , Ephedra major.ls Catse.
asdllas 3550 slao,las Olo 51 4S5y 5b 4 .l an)llas
R 0 it e 35 S5 I lae slaeslas ST
Calin a5 1z 53 fge DLS 5 glols o jlas
S 5l ol GCIMS 5y, L oS 5 0T Ws
1 ol eutins S5 3lpe op phes 595 5 N5 LS 5
g g Juld

e o Ol o, ds b Calibes Slalllas
55 Jle ybas das oo OLES 1y b Ll Calibes sla 458
Lo ol g 03 O 5 5o s g ¢ alls
MIC 4s™ s [aseie oiSCIT 1L ilS ade O gle 56
SYOX VT 55 Osde o g J gl o jlae MFC
MFC sMIC s = o 530,85 Sa0 % V'
oslas sl 5 YO X VT LG 6 e Jilae oslae
35— Y0 x V" MFC , MIC (8 oy Il
S g ST oslas sl s 2l e 53 0 85 S
528 5,520x V" (MFC 101" cMIC ok
i ik | 38 B1F 5Ly 5 s s e
53 &S5 551 K dul S 515 0Lz (GC T MS) e
sDeabes adtas ;3 .(W)s)ls 542 5 Lao,Luas ples
U s o Jle Ephedra Sinica oLS ol ) Ses
e T Jols sl T Cadibs glaas 8 e
U sl ST sl s T 5 2 U sl s T4 e 5206
LS 5 GC T MS I fols s wlal 5515 0L
4-(Ethylamino)-6- s o5 5 .5 s (6o
o A—se (Mmethylsulfanyl)-1,3,5-triazin-2-ol
LS 5 355 (TF) Wisls S5 1 o8 SLS 5 O s
35 Spls Jale Cadises OLaLE (slaoyluas 3 &jline
Ll b =B e Ol e Ul

Sl ojlas 2,6 45 j1YYY Jl s Abdullah

Gla jaes 1, Myrtus communis o8 s, 4 as,

1€ joa)ih g sla)s / Cuilia § Cunyy 8)93 / L3S by eole oISl (alc alss


https://sjku.muk.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D9%85%DB%8C%DA%A9%D8%A7%D8%A6%DB%8C%D9%84%DB%8C
https://sjku.muk.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D9%85%DB%8C%DA%A9%D8%A7%D8%A6%DB%8C%D9%84%DB%8C
https://sjku.muk.ac.ir/article-1-1847-fa.pdf
http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

o033 o)bac (,0)B 6 Olad ¢y

o UL owits” , Ephedra major o8 . 5,45

Ephedra ol .55 5 Jgbke  Jsbl sls o lae
s IS 5 5 1L LS, Major

EILSECE R o)
Al alid )8 4l UL a5 sl a sl
AL Olghol (0526 g 15T o8l (65 55 e
Coglne 1 O A 55 e s o s ool VWYY B VAYY Y

Ll 1y sy Sas JLS o&ils ol hagh

O Ol o Bl Gl )3 353 50 (S S guoee e
5 05035 Sla T plowil ate 45 (SIS DUl pde

.J}.«S o)Li\

S 5 dom
slaolas a5 Wsls ol La oL 5yl Lol Jiags s
Ephedra egf@;})fjéjlpgﬁ‘g;sm@,sm
SaS Gusb 4 sl o 2,6 s O l,ls major

oS (s 5 pad i oslaae oy 355 slaelae Ol

oylae ¢ i SSITIL L, s 2 #/EPhedra major

&
1. de Melo AV, Zuza-Alves D, da Silva-Rocha W, de Souza LFC, Francisco E, de Azevedo Melo AS,
et al. Virulence factors of Candida spp. obtained from blood cultures of patients with candidemia
attended at tertiary hospitals in Northeast Brazil. J Mycol Med. 2019;29(2):132-9.
2.Khadija B, Abbasi A, Khan S, Nadeem M, Badshah L, Faryal R. Isolation of pathogenic Candida
species from oral cavity of postpartum females, and its association with obstetric and dental problems.
Microb pathog. 2019;131:40-6.
3.Rodriguez-Cerdeira C, Martinez-Herrera E, Carnero-Gregorio M, Lopez-Barcenas A, Fabbrocini G,
Fida M, et al. Pathogenesis and clinical relevance of Candida biofilms in vulvovaginal candidiasis.
Front Microbiol. 2020;11:28.
4. Jabra-Rizk MA, Kong EF, Tsui C, Nguyen MH, Clancy CJ, Fidel Jr PL, et al. Candida albicans
pathogenesis: fitting within the host-microbe damage response framework. Infect immun.
2016;84(10):2724-39.
5.Poulain D. Candida albicans, plasticity and pathogenesis. Crit Rev Microbiol. 2015;41(2):208-17.
6.El Rabey HA, Almutairi FM, Alalawy Al, Al-Duais MA, Sakran MI, Zidan NS, et al. Augmented
control of drug-resistant Candida spp. via fluconazole loading into fungal chitosan nanoparticles. Int J
Biol Macromol. 2019;141:511-6.
7.Morace G, Perdoni F, Borghi E. Antifungal drug resistance in Candida species. J Glob Antimicrob
Resist. 2014;2(4):254-9.
8.Soliman SS, Semreen MH, El-Keblawy AA, Abdullah A, Uppuluri P, Ibrahim AS. Assessment of
herbal drugs for promising anti-Candida activity. MC Complement Altern Med. 2017;17(1):1-9.
9.Nejad BS, Rajabi M, Mamoudabadi AZ, Zarrin M. In vitro anti-candida activity of the
hydroalcoholic extracts of heracleum persicum fruit against phatogenic candida species. Jundishapur j
microbiol. 2014;7(1).
10.Parsaeimehr A, Sargsyan E, Javidnia K. A comparative study of the antibacterial, antifungal and
antioxidant activity and total content of phenolic compounds of cell cultures and wild plants of three
endemic species of Ephedra. Molecules. 2010;15(3):1668-78.
11.Aghdasi M, Mofid Bojnoordi M, Mianabadi M, Nadaf M. Chemical components of the Ephedra
major from Iran. Nat prod res. 2016;30(3):369-71.
12.Ghanbari Hamedani S, Asri Y, Mehregan |. Genetic diversity and population structure of Iranian
Ephedra major. Rostaniha. 2020;21(2):231-47.
13.Zhang B-M, Zhi-Bin W, Ping X, Qiu-Hong W, He B, Kuang H-X. Phytochemistry and
pharmacology of genus Ephedra. Chin j nat med. 2018;16(11):811-28.
14.El-Kamali HH, EL-Karim EMA. Evaluation of antibacterial activity of some medicinal plants used
in Sudanese traditional medicine for treatment of wound infections. J Plant Sci. 2009;2(4):246-51.

1€ joa)id g sla)s / Cuilia § Cunyy 2)93 / L3S () eole oISl (alc alas


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html

[ Downloaded from gku.muk.ac.ir on 2026-06-11 ]

[ DOI: 10.61186/5ku.28.3.58 ]

GV 80 o8y ise pas

15.Zareii B, Seyfi T, Movahedi R, Cheraghi J, Ebrahimi S. Antibacterial effects of plant extracts of
Alcea digitata L., Satureja bachtiarica L. and Ferulago angulata L. J Babol Univ Med Sci.
2014;16(1):31-7.

16.Hoseini S, Joshaghani H. EvaluationEvaluation of antifungal activity of essential oil of Carvacrol
on standard Fluconazole sensitive and resistance strains of Candida albicans. Med Lab J.
2011;5(2):28-33.

17.Gholampour-Azizi |, Rouhi S, Yahyayi F. In vitro antifungal activity of Cucumis melo on Candida
albicans. Zahedan J Res Med Sci. 2015;17(7).

18.Kumar SS, Kamaraj M. Analysis of phytochemical constituents and antimicrobial activities of
Cucumis anguria L. against clinical pathogens. Am Eurasian J Agric Environ Sci. 2010;7(2):176-8.
19.Saratale RG, Benelli G, Kumar G, Kim DS, Saratale GD. Bio-fabrication of silver nanoparticles
using the leaf extract of an ancient herbal medicine, dandelion (Taraxacum officinale), evaluation of
their antioxidant, anticancer potential, and antimicrobial activity against phytopathogens. Environ Sci
Pollut Res. 2018;25(11):10392-406.

20.Kim JH, Do E-J, Lee G. Investigation of anti-microbial activity of herbal medicines used as natural
preservatives based on the analysis of papers and patents. J Physiol & Pathol Korean Med.
2015;29(1):101-13.

21. Jeenkeawpieam J, Yodkeeree S, Andrianopoulos A, Roytrakul S, Pongpom M. Antifungal activity
and molecular mechanisms of partial purified antifungal proteins from Rhinacanthus nasutus against
Talaromyces marneffei. J Fungi. 2020; 6(4): 333.

21.Zibaei M, Salehi S, Jafari Z, Bahadory S, Firoozeh F, Shahivand M. In vitro assessment of the
protoscolicidal activities of the Ephedra major methanol extracts.Int J Enteric Pathog.2017;5(1):5-8.
22.Bagheri-Gavkosh S, Bigdeli M, Shams-Ghahfarokhi M, Razzaghi-Abyaneh M. Inhibitory effects
of Ephedra major host on Aspergillus parasiticus growth and aflatoxin production. Mycopathologia.
2009;168(5):249-55.

23.Deabes MM, Allayeh AK, Seif MM, Rasmey A-HM, Naguib KM. Antiviral, Antifungal, and
Antibacterial Potential Activities of Ephedra Sinica in Vitro. Jordan J Biol Sci. 2020;13(3);313-320.
25. Abdullah A. Alyousef.Antifungal Activity and Mechanism of Action of Different Parts of Myrtus
communis Growing in Saudi Arabia against Candida Spp. J Nanomater. 2021; 2021: 3484125.
26.Mikaeili A, Modarresi M, Mozafari K. Investigation of antifungal effect of Ephedra major against
Microsporum gypseum. Sci J Kurd Univ Med Sci. 2015; 20 (3) :33-44.

27.Torabzadeh Khorasani P, Panahi P, Sabokbar A, Mokhtari A. Antibacterial activity evaluation of
Ephedra Major Host acetonic, aqueous and alcoholic extracts against standard strains of E. coli, P.
aeruginosa, S. aureus and S. pyogenes. J Comp Pathobiol. 2010;6(4):91-98.

1€ joa)ih g sla)s / Cuilia § Cunyy 8)93 / L3S by eole oISl (alc alss


http://dx.doi.org/10.61186/sjku.28.3.58
https://sjku.muk.ac.ir/article-1-6844-en.html
http://www.tcpdf.org

