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Abstract:

Background: Treatment of cutaneous leishmaniasis with pentavalent antimony compounds,
as an established drug, may have limitations, side effects and recurrence risk. For this
reason, finding new and effective drugs is of great importance. In the present study, the
effect of tamoxifen on the growth of Leishmania major promastigotes and amastigotes was
evaluated in vitro.

Materials and Methods: In this experimental study, the effect of different concentrations
(1, 5, 10, 20 and 50 pg/ml) of tamoxifen on Leishmania promastigotes and amastigotes were
evaluated in three different times (24, 48 and 72h) and the inhibitory concentration 50
(IC50) was calculated by counting of the parasites. The MTT (3-[4, 5-dimethylthiazol-2-yl]-
2, 5 biphenyltetrazolium bromide) assay was used to determine the percentage of live
promastigotes and amastigotes after adding tamoxifen.

Results: The number of promastigotes and amastigotes were declined in the presence of
various concentrations of tamoxifen after 24, 48 and 72 hours of culturing. Twenty-four
hours after culturing, the number of parasites was 1.07x10° per ml in the control group and
the parasite numbers in the concentrations of 1 and 50 pg/ml tamoxifen were 0.95x10° and
0.06x10°, respectively. The IC50 value of tamoxifen was 2.64pg/ml.

Conclusion: Tamoxifen has antileishmanial effects in vitro; thus, more researches on the
effect of tamoxifen in animal models are suggested.

Keywords: Leishmania major, Amastigote, Promastigote, Tamoxifen

* Corresponding Author.

Email: adoroudgar@gmail.com

Tel: 0098 913 362 3454

Fax: 0098 31 5545 1112 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, April, 2015; Vol. 19, No 1, Pages 54-59

Please cite this article as: Abbasi A, Delavari M, Arbabi M, Arj A, Doroodgar M, Taherian AA, et al. The effect of tamoxifen on the
growth of Leishmania major promastigotes and amastigotes in vitro. Feyz 2015; 19(1): 54-9.

o¥



http://feyz.kaums.ac.ir/article-1-2528-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

SISl Luilacind & gSiaulol g & gSuiunls g py el ys (haeS ol i3 guu s
sAlEle 3T dasl b 4

5 ¥ o f

Y Y Y \

¢ >|;‘£,§§w‘}§a‘gﬁwg &Qﬁ&ﬁl&gﬁa‘”; 3 gt le P IrR VR RSE DI ETY LI PL I W v

*y

;A}J: JaL..Fg ;;l\‘.'bJ}iM

W)Y E

390 a3 5 (Sl 2l ayssams ol s,ls Olgea ad by lsestl SLS 5 b gl mlladd Oloys iBUB 9 il

Sals i ol agh 3 el VL Coenl 5 B, Al e g bt slag,ls GBL Lo eer 4 gl (o 50 1) sl

el k5 sk (SO Jaal 5 55 gl Liladtd SO Kbl 5 o Kitulbeg n Ab)y $55 2 oS 30U
3 A YE 0L e 3 oS o5 e 1 p 55 S DV ) il Sl G (g 5 addllas gl 5 B9 § Sge
0351 0y a3 i3 5 dmslone IC50 ¢ KN 5 5leds 51 bl by 5 b o350 Wiletd o sKnwlal 5 o Kawbog 5 sl VY

A& s 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) a5, b oS gab 56 51 oy JKI

b S 5o s o lle [z 5o a8 ol OLE K1 oliad 5ked JKI G851 sl VY5 FA Y C08 1 e il

A VYT S8 0y 8 s K1 SA (S G e el YE LU el b Kbl 5 o Kauley p slan 0oy s
pg/ml i 46 IC50 s 5 led /0 5x) s 5 0/0xV Y 5 54 oS a5 3500 5V glacdale 53 slass cpl 5 &I s

Au3 S aulons /¥

23 S gl SIS0 we) s i Slided 1wl S0 a5 abledd Ad OIS gl S gl 16 Ao

Ol i plpmdl LSS 5025V s 5jlge cal duoys A
S bl kBl BB 0w 5 290w Ol o
Ll gl oS go 4 sl Gasledd (ol
sdas Hsb 4 b s 3 olen Jolo pd e AT
o G Al pled glag)l [\-F] el b Liles
) 0s3 53 gl 5 @ s 5 gl (remle g0y ¢y ihoe
Olpeil B 0 S 5 [F] 2,8 o 515 aalitl 250 (55l
Vst o Orssiel 5 el (A b sm)
[0F] Wsdo Cpmims golom Oloys Jo dyl sy byl
Jed 5 WS g ey gaoe glls OS5 el 51 eslizal
Obey ke 5 iy agyls Sog 01,5 Dloys oy D3 SYsb
Wl SMae g gl S 50,5 Syse w S gls eslial
Ldd S 9 3 090 Lo )3 VO B Ve s 5 Sy t....l.; pis
ol d s [FF] Wil bads 5 as (B, 2
plsl db 53 Sadletd Sloys sl bas Gus 2 (s Slidos
9 A3l A O Olojs 53 Jgeme Gl S 5ol Ll
Ldshe phiw 5 055l G0k fS b s ST D131 g

djuf Ko sS.:j’rJ Ao C)Lbjw C)LAJ.: BL) }Jb u.:‘ .\JL.»&

23 gd 0 slgdn e sbade

S ol (O Rtaleg o Kol 55k Liledd (ST O 319

0F-08 Ol NYAY Clgus)l g )54 ) oyled ST RSTH (o g — ele wlsle s

FPR
El S sl alex 51 (CL) sl 5 bt

OWie 5 (S wb e Il b S Al oy S il
ok 03 5 Ol el 5o plaxl 5 g Cllig
il Obile 158 Gilae .l arw g Jb= o slbagsas
“ o A slem ol 3 A (1 D pa VO SV ilex

e

S g

OLBIS (b 3y pole ool (o290l gy dipeS el guolidh IS (5p2eitils '
OIS (S g polke oS ¢ oS 3y ISl ¢ guolidh JS51 09,5 () Sbinel "

OLBS S 3y pole oltil oS iy 0283 (A5 13 09,5 luils "

e 3 oSy pole oIS 1Sy aStils "

OLBIS (S 3y pole olSils i o pole ilinins 35 yo oyl ®

bl gy (S 3y pole 288315 (5Tsd9 9 STl s Dl S po gy sbiel”

OIS S 3y pole oLl oS iy 038> ¢ gulisd g Sipo 09,8 pulisipls ¥

s)ouns asdmygd ¢dhI *
(S 3y 23555 OLBIS (S 3y pole ol wsigly b loh O ieghS lalS
ol Sl 09,8

S BOFA I smaghys <) P FSFPEOE bl
adoroudgar@gmail.com :Syig)iT Cauny

/11 /¥ 1algd giogdg 06 /5719 wadlyys pay

00


http://feyz.kaums.ac.ir/article-1-2528-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

MTT bl dos & (SAES Aoy cpoons

oo pre s RPMI-1640) 28 lama 51 s Sn Voo
53 Salr p aosg OKaubegy V0 slan ol 45 (s
Saly b 4 4 DL Jgle S o gt gl A7 oy
2 RS Olgea 5 da 8 ALl S haswe 5 iy S Yoo
Ghclils 053l 5w cele VY5 FA X us a8
N A S Y Salr o4 oSy S el il
3-(4,5-dimethylthiazol- b » ¢ 8 s © ke | J govs
4lsl 2-yl)-2,5-diphenyltetrazolium bromide (MTT)
bug sl Y00 zae db 53 LSBlr )8 x5 A
Sib 5 Jshw O35 o) deoys S odilg S, 1Yl o&iws
AC (S Salr g5 @i AB tad aubwe 5 e b
Lokl Hled Jobu (g5 Qo AT 5 J 25 Salr (558 dr
o) Wdshu b ,s=[AT-AB]/[AC-AB]¥100 .cuul 4l
]

b oedd Hles hae sl Sl s o Kaubl Ad) ) p
oS 92
Gl sl A7l Salx a s 5Ly SL V0 slas
ol yon 4y s Yo 55 i g g RPMI-1640 228 fas
ools S8 pelo gy <l 100pg/mL 5 s 2 Vo U/mL
035 o34l sl i 4 COy 5% b 37°C glos 53 5 o
Salr 4 gl Ao 55 S Kauwlogy Vo7 slan 3Ly Sb
55551 CO, 5% 537°C glas 53 5 kb o5 5U5Sho g5l
“ap 5 odeeis 3Gy SL Gls sl dm csle £
ok w553 Salr 2y b (Jghe 4 0l 3 1y O Kiuls
cou S ol slails Sl s ad Alol o3l S e
039530 51 sl YF .03 8 415 lag,ls il slajgs LS
ki ke 5B SV er s UK sl Kawlbel slaws lag,ls
Glp 1] 2wl 5)ls Ciliiee slajss oi5u S Ol s
g el B 8 gl S e O g1 Il b alie 5 T
2 amlie gl tWo-way anova o3l 51 e A3 pls

A eslizal J S 6 S

@l’is
55 SR s 5 csle VY FA XYF XS 5

slaws Obey i b HieS gl il glackle | pas
boamlie 5o ol 3l el o Kanbl 5 bo Kaulbey
\ A)l&oﬁl J}‘.\?) (P<'/'°) S J‘}d'uu dJLﬁT)EJﬂ Jals sbf

of

f)b&wﬁ K} d"'u

o S 3,0 5,58 Bl 53 F5 5k gl Kgy dse 5 0L S
355l $Laodki 5 5 5yls FAS el S, 4 by e
Ol 53 ks b 51 0T K5dsm SIS 51 S p bl el
et gile 5o IS (g Gla3lS 5 LiLuls (s salls
Jis Jghs 313 Kol Bbd (gohomsl 31 Camilos 5 ool e
IANY] cwl D5l o ‘5%—4&’ 05 sl gbls 3
(I L Ll 5 g B pheS ol SaiS Ol 5L
OBl 4 eter) bS5 Y eSS S
Sl S b a8 ol sl el Ol [V 8] Cenl o
LS Lileid 5 iy 1 Lilaid p pliledd A5 O 31
sl $ps) 2 RS ) 58 e et (V1]
BB 5 LS mon P 3 L usil Ll 51 AU e
o 0y S 3 o35 b pSile Jlaime Sl Ol addlas
PP G o [V] ol 0L J RS slaey S 4 e 1 Oy
Olgea (sl jasledd Oloys 53 ol g5ils il S
635 2 S 36 S 0556 S plrdl 1S eslinad J S
Sl G sl Lletd OKaulel 5 O Kanleyp A,

A r\;'u| aalllas Cﬁ-‘ (] S WS,

by 595 9 dg0
My S5 p GRSl gl Sl gl sk
05z dl s s 55k Bletd glo Kaubil 5 o Kaules 5
SN ke oKl L3 WAY Jlu s o8l opl (5
-MRHO) sl s il Ll 4 plxl oLl
Lilaid 10 A3 g 63l Slidos amm e 31 (IR/75/ER
3 o Kooy s da 5 A osls ciS NNN Lo js gl
-l Oou/mD) e sy (5o RPMI-1640 Lo
S de ;3 Yo (FBS) (58 pr ppw 5 (Ve opg/ml) cprsle
255 0a T 51 p 85 S V0t ey 0l o 4 5 0l el
SHE AP cd Salx a s Lledd O Kauleg YV g s
ST 0N HieS el Cilte glachles 5 Ad ciS
3 b Ll aSals 4 GBI e (i s p 555 OF
slaxs gols 03,5 Alal 3w cele VY 5 YA XF Lol s
oSl 5 Al LS L aw b tsbeyl ol plos Ad ke S
h&é&a\gu%,&ﬁ‘ﬁrﬁ.q:ﬁ@w)lﬁuﬁ
S 39 oS 300 WL 5 05 CiS ke 5 o Ktwley p slls
IC50 VY] wus ad 8 B 5 Oge)l L Ja8 Olgsa
—p5 5 eslitaly K1 oled b sl YE 1 S 5ol

A% 4wwla GraphPad Prism5 330

\ ejwl\* 5)}>|\V*\°|%>J‘} gﬁ;)})é Iu"‘-:" MUAL‘}J


http://feyz.kaums.ac.ir/article-1-2528-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

..‘o,@h,ﬁm)ﬁwyl:);tw,ﬁ
C ok &l OLE ¥ o)led Jgda 3 58 MTT &0 & (s

V.:SJ[S).\S/}JL:«.ASJAU u:ﬁuul)lwbajﬁgmujﬁ )U;u“)l.:su J‘J””")Q‘,QL:‘_\ a;l.a.i J}J}-

O %) & Kimlag p slans

3l
sl e LFA sy (A 2 535
YV OFEN /Y /80 /oA V S 30
A=/ -0 DAZS TV ] O cyhmS 5ol
. SNy XS0 Vo kS 5ol
. Ny ANV 4 Yo S gals
gk 0 oS 5ol
XY EN fEe0 VEE/0 0 r_,:stf,.\f
AVE/ YN EO /OFEe/0A Ver 88
NE YAE/0 OV e/ Yoo w8
. AAE0 A E AR
AZSV ¢ (VAE2Y4 V/ v/ J s

(P</00) 55 515 o (S 505 86 5 IS dl5) U8 05,8 b 65 S 5 JS01 sl o OMastl el 1SS L a0 G0 =k

Sy o b Kale s sl Sl ol ol 5 S0k =Y o jle s

Aty oS 506 (59,05 oS ols UL 2l G gl S S 5 iS5l 03 S WLl
Lilaid oo Kbl 5 o Kawleg p ddy p S S cnilow 36550 s o Kalel 2l
PEELLST Ol 565 St Jgho 515 53 Syl igw sjle ST W A S
el 51 05 5 ol 355 & iy 26 ol Dl VIOEAY fXENY V S a6

_ YXENY YD 0 S 5als
SR, Ol U 0Ly e 5 5505 95 Sl B b S uin WNENS YR Ve S gols
55013 55 & Gly 3 KN Okl ks A bl S VYR /0T "N
oy Ol gyls chale Il b g cwl gyl 50 0Ly o . . 0ty 30
- Sals J g J;‘-" ‘_;La.:;,@hi P L"‘Q}ic:“‘“‘};; okl LAESVAYS ¥/0k4/44 O v..aL?‘,L?
g5 khy Ay S ity 4 sls OLE s ke 4 b Y/FEVAY YIYEAA Voo sl 8
W o 5 31 g ol YA e g S 00 S e :j
S 26 S el b jle Lilatd 595 g e gl G SN BIYEV/E N
25 asidae J1 g ls cpl Ksls 0L aS Cnl (5 e e Jaw g b 058 s SR slass o SN ol 1S5 L e Kl 5 s
e f"";‘ G CL" IV] sss plsleid =5 Sy sl ICS50 .(P<+/40) cal I3 girn (e 50l Sl 5 UK ol y) J 28 05,5

. R . s DU B WS S W ;4 (RUVI I | S5\ SIS g1
5 St 80 W 38 Gy MS) by b Liledd o) ok taas i ”

Lileid g Kaulyy » g)ls opl Ol 5 clile 4wy

Lol Sl e e sSzley 2 Ol 0y daoys =¥ o jlas Jsdr

() < YPF celu Y 5 Sy
3 9 M dew - / e )
” ’ A 2 f;})& > o O Kalag p OLbe 0 ki) S ys S a6
\:)‘,s::vﬂ\ﬂ‘ r).a S92 })b 1C50 ‘;‘me K Mlguel anJlao e o LLFA LYY (,;:J;)?d » ()f-?)g‘-"’)
I VA S pa L Llaid 5 il Liled 53 IS " or vs \
sleslas 5l eslaal b glyl s ldlas [VV] 59 Jses S0 V¥ i v oA 1)
O N PO K VN | UL I PO PRk 4 v v fo .
Kays 4 15 o Wagls ol aler 31l 03 ploil Lot JSCI \FIA " YA "

\0/8 Yoy Y/ o

913 comren [10-14] 58 oLl Lol 5 )il (S

\ AJMI\* A)jbI\VQ‘:l%:)‘}&:)})ﬁluhé MUALA}) ov


http://feyz.kaums.ac.ir/article-1-2528-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

Ll uaL{.i;_Laﬂ Olg 35 (509, Oladlas rbr.J (S04
Oloys s cwle ggyls S5 L gyls B g pbcws

28 pdly Ade gl sliletd

S1o08 g
2 & SlS WS Sl o3 s, O S 5

o pe S popata il 5)Ken Gl (pl el
oS 326 1aal L5 4 D058 Olnl S3lugsls SIS p e
095 Mlobl 5 s Gasd cpl duled Sla,ad S
Sl colem b a5 Wil b K1 el As )l mlid s

WY ojled b OLEIS (K5 pole olKils (oo gl Sislas

ol sl r\;'r.ﬂ

References:

[1] World Health Organization. Control of the
leishmaniases. Geneva: World Health
Organization; 2010.
Available at: http://whqlibdoc.who.int/trs/WHO
TRS 949 eng.pdf
[2] Doroodgar A, Sayyah M, Doroodgar M,
Mahbobi S, Nemetian M, Rafizadeh S, et al.
Progressive increasing of cutaneous leishmaniasis in
Kashan district, central of Iran. Asian Pacific J
Tropical Dis 2012; 2(4): 260-3.
[3] Desjeux P. Leishmaniasis: current situation and
new perspectives. Com Immunol Microbiol Infect
Dis 2004; 27(5): 305-18.
[4] Croft SL, Coombs GH. Leishmaniasis—current
chemotherapy and recent advances in the search for
novel drugs. Trends Parasitol 2003; 19(11): 502-8.
[5] Croft SL, Yardley V. Chemotherapy of
leishmaniasis. Curr Pharm Des 2002; 8(4): 319-42.
[6] Doroodgar A, Arbabi M, Razavi MR, Mohebali
M, Sadr F. Treatment of Cutaneous Leishmaniasis in
Murine Model by Hydro-alcoholic Essence
of Artemisia sieberi. Iran J Arthropod-Borne Dis
2008; 2(2): 42-7.
[7] Eissa MM, Amer EI, El Sawy SM. Leishmania
major: Activity of tamoxifen against experimental
cutaneous leishmaniasis. Exp Parasitol 2011;
128(4): 382-90.
[8] Jordan VC. Tamoxifen: a most unlikely
pioneering medicine. Nat Rev Drug Discov 2003;
2(3): 205-13.
[9] Dolan K, Montgomery S, Buchheit B, DiDone
L, Wellington M, Krysan DJ. Antifungal Activity
of Tamoxifen: In Vitro and In Vivo Activities and
Mechanistic Characterization. Antimicrob Agents
Chemother 2009; 53(8): 3337-46.
[10] Drutz DJ, Huppert M, Sun SH, McGuire WL.
Human sex hormones stimulate the growth and

OA

f)b&wﬁ K} de&

(Vo] cmbiletd K1 oy 2 ate SIS daly 580 o githes
Jo Lletd GLa S ple 555 okd plxl Sldlae mls
Ao Sl (Sl 55 peedajbel 5 5l il
23 dsers 3515 S b [N ] cool oS 5ol liletd
Wi ;8 b ae ST Sl sy 5 Sl diow O Ol s
PS pb ol e [A] bl badghe a3 O35l
IS 53 Jos Gagl (B 043 Jb 5 a5 Gl Lel
S glaslS 5 biLls (e sl o 51 il Lile)
Od kel 51 Catilan 5 Aol e ilin 5> I 0 e
515 ol ey sl s Sl g JEs sl

JAA] el

& 5 Ao
Lilys 53 pheS b pllidd 4o Ol 4 4y b

maturation of Coccidioides immitis. Infect Immun
1981; 32(2): 897-907.

[11] Miguel DC, Katz S, Barbiéri Clara L, Bortolin
Uliana SR. "Tamoxifen as a potential
antileishmanial agent: efficacy in the treatment of
Leishmania braziliensis and Leishmania chagasi
infections." J Antimicrobial Chemotherapy 2009;
63(2): 365-8.

[12] Ebrahimi sadr P, Ghaffarifar F, Hassan ZM,
Beheshti N. The effect of artemether-induced
apoptosis in promastigotes of Leishmania major
(MRHO/IR/75/ER)  under in-vitro conditions.
Modares J Med Sci Pathol 2012; 15(2): 1-10. [in
Persian]

[13] Verma NK, Singh G, Dey CS. Miltefosin
induces apoptosis in arsenite-resistant Leishmania
donovani promastigotes through mitochondrial
dysfunction. Exp Parasitol 2007; 116(1): 1-13.

[14] Delavari M, Dalimi A, Ghaffarifar F, Sadraei J.
In Vitro Study on Cytotoxic Effects of ZnO
Nanoparticles on Promastigote and Amastigote
Forms of Leishmania major (MRHO/IR/75/ER).
Iran J Parasitol 2014; 9(1) 6-13.

[15] Marufi Y, Ghaffarifar F, Dalimi A, Sharifi Z,
Hassan ZM. Cantharidin-induced apoptosis in
Leishmania major promastigotes and macrophages
infected by Leishmania major amastigotes in-vitro. J
Mazandaran Univ Med Sci 2012; 22(87): 33-40. [in
Persian]

[16] Rocha LG, Almeida JR, Macédo RO, Barbosa-
Filho JM. A review of natural products with
antileishmanial activity." Phytomedicine 2005;
12(6): 514-35.

[17] Nari Y, Chan-Ho L, Sun-Mee L. Protective
effect of Aloe vera on polymicrobial sepsis in mice.
Food Chem Toxicol 2009; 47(6): 1341-8.

\ ejwl\\ 5)}>|\V*\°|%:J‘} gﬁ;)})é qua.:}' MUAL‘}J


http://feyz.kaums.ac.ir/article-1-2528-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

¢Q‘,<.;LJL&})3: MJ,:M}&U);U By

[18] Dutta A, Mandal G, Mandal C, Chatterjee M. In
vitro antileishmanial activity of Aloe vera leaf
exudate: a potential herbal therapy in leishmaniasis.
Glycoconj J 2007; 24(1): 81-6.

[19] Choi SW, Son BW, Son YS, Park YI, Lee SK,
Chung MH. The wound-healing effect of a
glycoprotein fraction isolated from aloe vera. Br J
Dermatol 2001; 145(4): 535-45.

\ eJWI\\ 5)}>|\V\\°I%>J|} Cf-’-;JJJé Iub._.s MU@L&}J

[20] Paris C, Loiseau PM, Bories C, Bréard J.
Miltefosine Induces Apoptosis-Like Death in
Leishmania donovani Promastigotes. Antimicrob
Agents Chemother 2004; 48(3): 852-9.

[21] Miguel DC, Yokoyama-Yasunaka JK, Uliana
SR. Tamoxifen is effective in the treatment of
Leishmania amazonensis infections in mice. PL0S
Negl Trop Dis 2008; 2(6): €249.

04


http://feyz.kaums.ac.ir/article-1-2528-fa.html
http://www.tcpdf.org

