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Abstract
Background: Resistance of Acanthamoeba cysts causes recurrence of the disease; so, the patient
should be monitored regularly. The aim of the study was to examine the effect of a few herbal materials

on Acanthamoeba cysts in vitro.

Materials and Methods: Essential oils (EOs) of Zataria, Mint, and Oregano were prepared by
steam distillation. The EOs and Hypericum perforatum extract were prepared in three concentrations
(0.6%, 1% and 10%). Acanthamoeba cysts in various time intervals (30, 60, 120, 180 and 1440 minutes)

were exposed with plant extracts. Then, the viability of parasite was investigated by eosin 0.1%.

Results: Comparison of the parasite mortality rate between control and case groups showed that
the mortality of Acanthamoeba cysts was higher in the case groups that exposed to herbal materials. At
the equal concentration (10%) and time (24 h), the Zataria and mint EOs produced the highest (22%) and
lowest (4%) mortality, respectively. The results showed the mortality rate of Acanthamoeba was time-
dependent.

Conclusion: Zataria showed the most fatality effect against Acanthamoeba cysts. In this respect,
clinical trial studies are suggested.

Keywords: Acanthamoeba cyst, Essential oil, Hypericum perforatum, Mentha pulegium,
Oregano, Zataria

*Corresponding Author:

Address Departments of Parasitology and Mycology, School of Medicine, Arak University of Medical Sciences,
Arak, Iran

Email: ghasemikhah@yahoo.com


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

d{b/éiﬁ‘n}i&ﬁ@/)g&k_}jwl&@ &'Aj}w/dw
1A P9 OLT(1YD by osled) A ojlods ¥ e Jl

S99 2 (=1 I (D90 oslas § Hgy ¢ by 9T OLS (yuilul JT1 )y
DL LT Ll yd 5 Lol T S Cns”

“olgs ol Loy 30y oMl 105 Sl ka5l dome 0 I D9 ¢ (S s N> 5 e

Ol ST STl (S o ghe il ¢ (S oSl Uil o5 S5k slul)

Ol ST eeST1 (S e ol ¢ Sy oSl (S (5 seils.Y

Ol ST STyl (S ke ol ¢ (S gy 0udSails (ol 5 800 05 S LBISY

Ol ST STl (S o ghe il ¢ (S oSl ¢ ol 2 )6 5 it 05 S 5Lssls ¥
Ol STyl eeS 1l (S ke ol ¢ (K 5y 0aSadls ¢ ol g sl bt Sl 05,8 skl d

AIVIYE - iy a6 AFIPIA 123 53 G5

oS

cos Vb o 1l phles gy ol 095 o Glon 398 Rl LalBST (sl S Syl Cunglio :BD g e
ot e 5 LolilST CS' (55, (2L (sl 03518 1 (o3liss 51 sy adlllas (B 5,5 )18 CuBlpo g o
Dy (5

2ol I ol ejlas g ol iad ans Bunlid b el g, L gy gli ccagl (slauilol 1 (g g Sge
(4885 VFFe AAs Y &o X2 alise Sloj sloojl ) LelslT sla oS 0 dps (ho)d Ve 9 ) ofF) clalé aw
Loyd IV il SOy b s CansS g9 035 b (1392 0855 g 185 )8 (LS sl o)lacy (bl b agalse
85 )8 (i 3y90

05,5 35 LolilST (clo S pag Syo a5 3 L5 Cand 5 L5 09,5 3 US| o0 5 Sy swe dunylie 1l Al
@ el V¥ gloj g doyd Ve lus clale )3 Lin g cpdugl (wilul g it idg (BLS 03)9l 8 (5 pme jd &S Cuns
LelilST oo g Sy fimaras ol ot gl 3,8 Sbul 1) oo 5 Spe (M0 F) a8 g (103 YY) by
Gl 0395 yloj 4 sl

sl laios (gl 2o LelilsT (slo S g, 1) (SAS Sl sty gl uils] 45 23,5 S 36 oS Aol
D9 (o0 gty daly oyl 5

=y S o las gy ind sl o puill doalilST oS 2 gl 5515

s B 5 s [Sil05,8 ¢ Sy 0aSiils ¢ STl (S ke ol ¢ S50 001 1 1 o Okumd g
Email: ghasemikhah@yahoo.com


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

OISR 9 (S gty Koz ol e

ve e A9 0 0 slas § digy bl oyl 9T SALS guilw! 1wy g

KU obe ¢S5 5 Sl (e Olays L(F) sl Jg3b Se
Coslin 4 4y b Ol)s Sl e iSS b Jle
B O N S S VR POV TGN
®).5,8

A Glagyls Sl eslizal Gl sl Jle s
45y LOT g b oS il D31 danly 4 Oleys g
b Sler ilig Ol (Ko am AL o 2l
5 2ols QLS 5 e b il 5K 588 sk
ol 2o aST OT (oladl 5 ale 5,8 S ps 5
0529 4 ol ans diz 53 Jler e Sl 1 (SC3 S0,
V) T o sl & drm 5 - )3 (gla) 548 5o

(oo mle 53 derge iae sl ilf ab
(Sl o clao s dlaay g3l QWS 51 e SLS 5
ol Ll QLS 5 0l I el Sy 5 LSS,
(b SLSS ol O SN e S A2
s Lo 5 Slgl 3 Slallas & diter LS (gla il
W)l 8 8 ol WOT 5,0 s 51 (519

O 53 LalST 655 5 5l Coenl 4 a2y |
g b g (S g sz (s gy s Slags s leg ol
ool Sl o B 5 6 cln o gT OLLE Sl o
OT 2 e W) sl s 5 (7,6 b adl ST o
S35 2 23 out:faw\;\o,ﬁ\ﬁbdaﬁz,guﬁm
s plol LalslST S

by 5959 3l
LelsST sl ConS” (g5l o3kl

Ly o U gl 60 3 LeliST slacnsS

S g T 1S oS S s 35 S ot
oo o8y Sy ouSails alis K1 oalesT 4
Ol 4 ol 1 ey 5 5g odd eslie b ST (S
B K 05,8 BasleiT s LslST K S sl

A o gh e Lg;\:a\ii

dockio

S5 63T glacaaT osl gl 1 LalslST
JSI ol cl Cacl 53 3 g pn (gl STy 5wl
s T il OT Gle 538 S 5l b s b
|52 4 55 (SlaolSaws ( (Ko 0165 Cop (b (slo S
()l ol o Sl ey slalizs

S35 S5 53 LS T S5 ez 5o
5 AS Al ekiiS sl ge 4 b ST )13 2y LS
05,28 glos Cab 5 oals Bl Caslie b &S 5T
4ol sbwl gl Sisde Ol 3w o e 1)
(ol 35 AES T Ol S ) b
ob e el SIS T ey Sl 1S
ST pled 5 Loy i3l Logiites L5 0 LalIST 5
455 00 0T Cor e oolad glajd Sl eslizal b 5 05 JT
0313 3L Ol Gl L& s Lot gladle Olalas o5 5
3BT s Lo g 5428 Caliee bl s K1 oyl o
Ld ) Gpep b pBET Sl () )l
ol el elan 555 e s a8 8 Ol (i T ke
T s s SIS was S eSS Sl s
Sap el Gl Sl eslial fad 4 ey Lol
oIl 5 e g BB b 4 LT glacsl S
9 3,ls Cxw o b S o @LAL“JKT sl sl S
semed (1)355 (o o> Il YO LD 13l s Lges
S sS sl S sbul 5 455 @ 46 JUs 4 o1 S
30k 53,8 (T olpen LelilST Oud 3,05 o
St S 55 ¢ (0 Pl BLsI Ll 5 o 0 03T 012l
Sde Vb o sl Ol ke LeST 1AL
43 338wl CuSE L Gl gl Sl (S
Pyl s L by SO HS

sl S ooyl Obys o g ol Jl= s
(bl Caliee slagyls Sl eslimel (el

Loolen Slgisnl cpdwbsy 5 op coposmwss

i 1A OLT A o slad i Sl 57151 (K yy pole oIS g ooke dlxo


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

OISR 9 (S gty Koz ol e

ve e A9 0 0 slas § digy bl oyl 9T SALS guilw! 1wy g

o g e 588 do 53 il 53 503,8 Olas 150350
o chls ¢ 44 e R ..b_:jf dowles aglgn Ol
5t IS Olge 4 LalilST ST (o5l 5 5555 5
© LT CuS ol 5 Ao Vb glls J
LY Sl leT 4 8 15 andllas 5550 Sote S Ol
V¢ a.s SPSS Gl SlBle s b 5l s s iyl S
(255 515 o 5 4 ) 50
B4l

Olj b oS sls Ol adles ol 51 fuol> ok
53 Lol (glacnS” o 5 &5 1o Oljn calds ¥ gl o
S bl 5 oy S oslas I Chle 4w 8 L agrlye
Ol 4233 P+ 51 s 39 oy ) Laitd &g 5 Ln ¢l T
5 oslas b oagrle 5o K1 GlbcaS e 5 5
Olie (e S Sosk 4 508 i Caliiee gl il
ookl gl A s LT gl S S 5 S
LgJL:TJ:bJ ~'\i’,§ odalie &:%)T ol:f u,.JL.u\ BIEWERY
S 5 T Ll 3 (56 e 5 &5 e Ol e oS0l OLES
Sda (P</00) )15 J 257 05,8 s ame Sl 21,
2L S S g ol ol (gl il
(F LY glaylsges ) sl Ol BT Gls S 4,

) b JS2)

Ui S8 0t 8 (il sy Jagad
100 Cile J 15
%_ et 30/
3 a0 )

ntl|11’79’

imin  Smin 10min 20min 30min 60min 120min 180min 24h
Ciglitio (gL 13 Lol gl CamS S po duo yd 1Y 15900
gl Sloj slaojl 45 L uilwl

S L 51 S ol 2S5 5 5l K sl
LA S L ol s gdia it (OLIT &5750) 6T
35 5 i8S L ol 3 K1 s eslinal ek aiS
53.08b LSS aia YUY Sl b s a3 YA 5L S
,,umuﬁm@cbj\ugﬂ;&uﬂouj
G4 K Slad gl g kS Jie ol sladl ) &
Ao oslinal SLabeST 6l 2 e 2 3 LS 1500
Y Jgls 5 eslizal LS sl e s 5 e Ol
% o8 Sy S dang 5 oY (555 (pisl Aoy
AQEPINY-/

A sl el 5 o5lae 4y

soos VblS &I Gt o0 4 OLLE
S5 olas 3 Sl oSl oKl eoolA 35 4
SR iy 4 S, o Sl eslial b ely S
Bev 43 ol ol 3y rjf Vo O ol sl el
Lol op o Cole 7 Sde w5 b au, OT 2
Oolo odeT Cowd @ oyl (il o3ls S5 ax 3 Ar gles
Ol bl .5 S esliel Slasle3T 53 OT 15 odd
ot Jonlly s b 5 s S oRaws b iy 5 b e sT
VooV /8 Chle aw s 0LE bl ol s 8
S oslizul SlasbeT 3 5 4 oy

Sl 5 ojlas b LT CaS agrl e
S

Gl eilel Soglize gla cble 1 2)s S Ot
s A5 s ol 8 Geslas 5 4y e (ol 5T OIS
oS (S5l O somilonn g 51 OT e o g by 5 o954
gl gn Ol Se . 15 S 6l b Y ol 4 LelsST (sla
Fr X Ol oylae ol bl L LT gla oS
ol ol 51 eSS a ObL 53 e 4iss VFFr 5 VAL 1Y
Aoy /) Ugloma 5l slizal b S a5 5 0 Ol
S s s G5 S S b s 5 ) 5]
GBS sl odd hled ConS AaSS Obe 3 &S

¥ 1A OLT A o slad i Sl 57151 (K yy pole oIS g ooke dlxo


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

OISR 9 (S gty Koz ol e

ve e A9 0 0 slas § digy bl oyl 9T SALS guilw! 1wy g

LolSlST ound 4ilS’ glacumsS 1Y S5

J56S 0955 13 LelilsT oij ComnS 1Y JS

03 (e lagyls 1 eslinal Lis Calsee LG s
‘52'\..»: ‘_gl.bjj‘: J:-&:{ Ra| @‘J LA‘_QJL..:{ J" ‘59'-‘,1 O\.A).)
Sleslas 5 uilal Oy po 4 45 L QLS i G2ie s 50
CK;AJJ..-U},@GAaJu:m‘Qb)é&‘ﬂ}oﬁc‘ﬁm‘og
BYEIE o;}n :‘}A cu.:.&‘-\.@a d_,.p‘ e 6‘.&})‘5 u‘.‘ A
S Sllas gy pl 31, S )5 am 5 3,90 OT o e
j}b}c;}n 3‘}; ‘51\...:‘...:1/ cg.._:‘bu‘,l.:‘f sl.ﬁ-mx;.gq-)a
e 4 (3L &GS 548 plonil (LS (glasls e
) sges da s Oye Sy
o &l 3357 gl wsl S LT K
ol gs'f.l‘“'l““:' Q‘J'f.‘ u.l:br.n éjo\..a dfl:- K] uT BL Jjéj
Sl 5 g S 53 b o S (VY )l
CA::‘; (- X2 ‘S.wl.d ‘_gl.AJJ )‘ Q\?J.Se:l.n:.w‘ r.fla: BE
S o Dlasl gt 4 02 lg Sose 53 5 pleliST
Gl Sl 4 e el e Llas 13l s Lo guas

5 IFAT ST A 0 ko by Jlo 5715 (K3 pole oK1 GA,,

Wigy S8 00 0 (8 sy Jasal

100 S

—'.a)I-l' oy

—lay iy

Mortality rate

—a ) Ay

0 ::::.::““.!.‘J..
imin Smin 10min 20min 30min 60min 120min180min 24h
olio Jloj slaojl 43 digy (il

) A58 303 ok gy Jog
i

— it

Mortality rate

) g

E b Bt T AR )
&° 6‘° ‘° ‘ 1‘,& 0& F
Ciglile Sloj 51 23l )3 puiiy gl puiluw!

o 8 S0 2 0 o iy Jaga
i

—dy Sy
e

Mortality rate

.y

0 A —1 9

imin  Smin 10min 20min 30min 60min 120min 180min  24h

SIDlr


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

OISR 9 (S gty Koz ol e

ve e A9 0 0 slas § digy bl oyl 9T SALS guilw! 1wy g

5 G938 YWY Jl s e es (W) S o s
S35 2 K e DS 5 5 bl (T A 31 01Ss
el s O (SiS Jlg 03500 oy 1) LalslST
5 el YOIV Jlo s L(0A) Woges b 1) H8
3Gt JT 3l 5m 0 jlas 5 i 55 opia g1 Suilal 3101
;\;;,l;:.;QUT@uS.\;;}gpruKTéuﬁ\,oT
Sl S e 2 BST a1 2T 50l eilal o
o B awlas 08) 5,05 OT JT LS5 5 ojlas «
2 e S35 YV Chile &8 b5 0li Lo anllae L aslllas
47) agzlse Obj Jsb 53 gy opisT il 51 2d s
okd LalsST gla I 51 demys 00 5 o g (Sl
sl elel 3l dos Ve 5 ) ols Chle anslie s .l
YW S o oo (4235 VPP ) Colu YF (b s Lo andllas s
Llodss S 5 04 p Lo 53 LalsST sl JSS1 51 Ao
b e s S e ke S5 walllee o
03 5 Lol e Sl 35 iy 5T oS o3 Ve il
ks slse glyls AlE i sT (P<+/00) Csls J ST
LS Lol Shyls sl ge opl el U8 9,805 Jsas B
ST Gl Jped ropen dzs (206 5 2l ST
T 3l e ol IS eslas (Y 55 SIS
5B ol ol &S syl |y SausS cosls oy i
S VAT Sl sl € ) et e 5 S 5
o (5 cla g 8755 el 55306 (o 095135 28)
& et 3 Gsad Ol sl e 851 s
LS 5 sy HS (S AS Lol S (o) b 4 il
S Ol ol ple 5 Sl el ol e e o)
et LT s S F 0 e 5l S &S il
.(Y\)updpl)JfonJ::ﬁy

G
)dff Ol e 53 6513 sme D& adllae ol s

odalin 4y 5 i ulul 56 Cou 0g 8 53 43 SIS e

Olys 43 S 598 Glagyls (DL F dalg oS
F3a Ml 035 oa eslinl pLalST C Il 5 1S
aslsl 5 alie slagyls (8L (sl Goos 5 ran 0358
aw guilal Sl 5sS 5 05, 6 adlas s (V)50
IS Mlssr oslae 3l 555 6 5 L e sT OLLS
A3 sz 20sm LT S e 5 8 Ol 1 (2,
o35 o Ol 5 e slsn o 55 0T bpo mls 23 8
& agly Sl cpl S ey 0 BIGHL LET S
SES  Jgesp 0T b K dgarl e Olej 5 osle il
w0355 ol anlllas 3558 0 las 5 b uilul S ESomn
VEF) Colo YE G o T aan o5 o e 57 (o, 4
iy s S ager po (4

SlS 5 ) pp 4 Ol 5 Ol SIS
szl b S oy p a5 e codsT oS
S1OLISs 5 CausliT Luw g \YAY Jlo s gl andllas
S b g3 edlSly ol SO sT
5Ly sl oS ol ojlae & s Ol B A
Chle 53 50038 S o 55 Wlise S5 S 2SS
b S oslas cpl 56 0Ly Jsb sslas pl SL5 sla
3 Slp e WA JL s ngii: 6 adlas 43 (VP!
Lo 53 Gletd K1 o 2 sl osbas 1 0Ls
2 sl olas S8 Jlge 5038wy (5 05
00)43 8 10t Llard JS1 (gls & Sl

3 ey ey \AY JL s ol addles s
5SSy p i JSsods ojlas 510G
alllas ool ot S ) (505 daoes 53 el Sl
s 5 Ay 63 eskas il SISl Sl e
O8)s 9 CiS Lo o

IS 5 Sle YN8 e s gl adlas s
OT LS 5 51 5 g 4 ol il el o b
3505 g p LeBET ol (sla 55855 6o 2 )

2 3ed 4 OLS 5 led el S 3 se OUT s

$ 1A OLT A o slad i Sl 57151 (K yy pole oIS g ooke dlxo


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

OISR 9 (S gty Koz ol e

ve e A9 0 0 slas § digy bl oyl 9T SALS guilw! 1wy g

9. Dadgar T, Ghaemi E, Bazoori M, Asmar M,
Mazandarani M, et al. Antibacterial effects of 20
species  of  Medicinal  plants  against
Staphylococcus aureus resistant and sensitive to
methicillin. Journal of Gorgan University of
Medical Sciences. 2007; 9(1): 55-62.

10. Init I, Lau YL, Arin Fadzlun A, Foead Al,
Neilson RS, Nissapatorn V¢ Detection of free
living amoebae, Acanthamoeba and Naegleria, in
swimming pools, Malaysia, Trop Biomed 2010;
27: 566-577.

11. Ukponmwan CU, Momoh N¢ Incidence and
complications of traditional eye medications in
Nigeria in a teaching hospital. Middle East Aft |
of ophthalmol, 2010 Oct; 17(4):315-9, PubMed
PMID: 21180431, Pubmed Central PMCID:
PMC2991448¢ Epub 2010/12/25.

12. Niyyati M, Rezaeian M. Current Status of
Acanthamoeba in Iran: A Narrative Review
Article. Iran J Parasitol. 2015 Apr-Jun;10(2):157-
63.

13. Malatyali E, Tepe B, Degerli S, Berk S. In
vitro amoebicidal activities of Satureja cuneifolia
and Melissa officinalis on Acanthamoeba
castellanii cysts and trophozoites. Parasitol Res.
2012 2012 Jan; 110(6):2175-80.

14. Azadbakht M, Ziaei H, Abdollahi F,
Shabankhani B. Effect of Essential Oil of
Artemisia Artemisia, Shirazi Thyme and Case on
Trichomonas Vaginalis. Medicinal Plants.2003;
8:35-40.

15. Barati M, Sharif A, Sharififar F.
Antiallomagnetic  effects of extracts of Zataria
multiflora, Peganum and Myrtus were extracted
by colorimetric method. Journal of Kerman
University of Medical Sciences.2009; 17(1): 32-
41.

16. Yosefi M, Taghipour S, Arefkhah N,
Rahimian N, Davoodian A, et al.The effect of
hydroalcoholic extract of mint and Salvia
officinalis on Trichomonas vaginalis Invitro.
Journal of Isfahan University of Medical
Sciences. 2013; 31(240): 811-818.

17. Santos IGdA, Scher R, Rott MB, Menezes
LR, Vilaga Costa E, I de Holanda Cavalcanti SC,
et al. Amebicidal activity of the essential oils of

slackle «& das o Olis ‘5.}.5 aJlas @l:l "'L.’.:ji';
o313 il 5 ol S8 eslaas 5 o sT eilol Calises
3y LalBST T GlaeeS & (g (i b

RSOV

LSRR R )
2 3 3emmn SBT sl 0L 5143 5 i oy
2wl IRARAKMU.REC.1394.324 351 us™ L
gLl 5 Slados p e OLSHI 5 Ciglan Sl dby
el OISl &7 ST (K pshe oBils (S Sl

e (oo (G208 5 S5 65 sa5 ol 3 1y G

&b
1. Rezaian M, Hoshyar H¢ Review of the free-
living amoebae and their medical importance«
Journal of Medical Council of Islamic Republic
of Iran¢ 2011;29(1):69-83.
2. Rezaian M, Bagheri F, Farnia S, Babai Z¢
Isolation of patogenic amoeba (Naegleria and
Acanthameoba) from water sources and margin
soils of reveirs and lakes in kazerun, Journal of
School of Public Health and Institute of Public
Health Research¢ 2003; 1(3):41-8.
3. Badirzadeh A, Niyyati M, Babaei Z, Amini H,
Badirzadeh H, Rezaeian M. Isolation of free-
living amoebae from sarein hot springs in ardebil
province, Iran. Iran J Parasitol¢ 2011; 6(2):1-8.
4. Marciano-Cabral F, Cabral G¢ Acanthamoeba
spp, as Agents of Disease in Humans, Clin
Microb Rev. 2003; 16(2):273-307.
5. Ahmed Khan N¢ Pathogenesis of
Acanthamoeba infections, Microbial
Pathogenesis¢ 2003; 34(6):277-85.
6. Schuster FL, Visvesvara GS «Opportunistic
amoebae: challenges in prophylaxis and
treatment. Drug Resist Updat. 2004; 7(1):41-51.
7. Zargari A¢ Medicinal plants, Tehran:
University Publications of Tehran¢ 1990; 4: 28-
38.
8. Reynolds IEF¢ Martindale the extra
pharmacopoeia¢  31th ed¢ London: Roral
pharmaceutical society« 1996: 1059-69.

v 1A OLT A o slad i Sl 57151 (K yy pole oIS g ooke dlxo


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

Downloaded from amuj.arakmu.ac.ir at 15:13 +0330 on Saturday January 6th 2018

UKo 9 (S g o> 5l o

ve e A9 0 0 slas § digy bl oyl 9T SALS guilw! 1wy g

Lippia spp. (Verbenaceae) against Acanthamoeba
polyphaga trophozoites. Parasitol. Res. 2016;
115(2):535-40.

18. Ghazouani N, Sifaoui I, Bachrouch O,
Abderrabba M, J EP, Lorenzo-Morales .
Essential oil composition and anti Acanthamoeba
studies of Teucrium ramosissimum. Exp
Parasitol. 2017 Sep 12. PubMed PMID:
28916455. Epub 2017/09/17. eng.

19. Saoudi S, Sifaoui I, Chammem N, Reyes-
Batlle M, Lopez-Arencibia A, Pacheco-
Fernandez 1, et al. Anti-Acanthamoeba activity of

Tunisian Thymus capitatus essential oil and
organic extracts. Exp Parasitol. 2017 Sep 12.
PubMed PMID: 28916454. Epub 2017/09/17.
eng.

20. Reynolds IEF< Martindale the extra
pharmacopoeiac  31th ed< London: Royal
pharmaceutical society« 1996: 1059-69.

21. Southwell IA, Bourke CA. Seasonal variation
in hypericin content of Hypericum perforatum L.
(St. John's Wort). Phytochemistry. 2001 Mar;
56(5):437-41.

A 1A OLT A o slad i Sl 57151 (K yy pole oIS g ooke dlxo


http://amuj.arakmu.ac.ir/article-1-5292-fa.html
www.SID.ir

