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Abstract:

Cutaneous leishmaniasis (CL) is one of the most important endemic diseases
in Syrian Arab Republic, (CL) is caused by a protozoan parasite of the genus
Leishmania which is transmitted to human through the bite of sand fly female.
The pentavalent antimony Sh(V) is the first-line treatment for more than 70
years. Recently, several cases of therapeutic failures and clinical relapses have
been reported, and these cases indicate the emergence and spread of SbV-
resistant strains, Therefore, it becomes necessary to characterize the local
Leishmania strains depending on the species and the degree of response to
antimonials. Based on previous facts, this study aimed to
identify Leishmania strains isolated from CL patients and evaluate
susceptibility of these clinical isolates towards each of glucantime and
pentostam. This study was conducted with four cultures of Leishmania (L1 —
L4) from patients with cutaneous ulcer, these isolates have been typed using
the PCR-RFLP-ITS1 analysis, and the Half-maximal inhibitory concentration
(1C50) was determined for each compound by conducting MTT viability assay
for all isolates after treatment for 24 hours. The results of molecular typing
showed that all isolates were L. tropica , and the values of 1C50 revealed the
different degrees of drug susceptibility towards each of glucantime and
pentostam for all isolates, and each one of the four isolates had the same
ranking towards each of the two drug compounds, The results also represented
that the inhibitory rate of parasites treated with pentostam compared with
glucantime was found to be significantly higher. In fact, based on our findings,
There is a clear differences between local isolates of L. tropica species in
terms of susceptibility against all forms of pentavalent antimony compounds.

Key words: Cutaneous leishmaniasis, L. tropica, pentavalent antimony,
pentostam, glucantime.
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OalSe Liledll) bids sbs 8y50 e dlaing ¢(Sasidharan_& Saudagar, 2021) ahll Allall Sand fly Japll 2L
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33l (Amastigote dasall ane JSAH Wl ciigia 26 Bla Ay die il gl iy B () Caadadll Jals
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o s cadayall GabeVly Caagiud) il gois cumall QLD g Cus e Gandl lpma pe GRS Ly
Aypall Aupell &ysganll Lasads gVl 3yal) 3 Ulagiy |ylaml W jiST cutaneous leishmaniasis (salall clslesll
Gluleddll el Ao 8ylasall adias . (Torres-Guerrero et al., 2017) L. tropica L. major glesill <YSl) ke (s Ay
as3) cub Cus o(Brandonisio & Spinelli, 2002) cauliall Al Gle 8 @lldy ¢ puld (S8 Sl 230 e
LSy Lgatl AL Algn 505 oyl callall Jom olall wadgll HLEEN) ae 43)2all T 535300 ol 25le (8 Alaxiondl)
(laledlll ol ZMe b Jof 1ad< 21940 e dia Ly lginks & ) pentavalent antimonials S duuled o)saiidy)
(sodium stibogluconate) Pentostam® aGugidly (meglumine antimoniate) Glucantime® amilSolall :cpuilgall gl
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Sb(V) Lse 2 .(Gourbal et al., 2004) (AQP1) aquaglyceroporin sl | la) solutes Asia dga gums racd
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saledl) J<al) 138 JI5al (Fairlamb & Cerami, 1992) (T(SH)2) CisfisibuallS Lkl LA Jals agasall Lgiag (1996
Denton et al., ) thiol-dependent reductase (TDR1) L ekl (uals Osayil AS)Liay ellyg Sh(I1) i )
Aadyall EVell (e Bias Slakas clld dan (Kl ((Zhou et al., 2004) antimoniate reductase (ACR2) 5 (2004
ATP-binding cassette (ABC) 4lile (ya Jilss 31k e Leahal o 8sad Jals Lelie & Thiol-Sh(1ll) S J<ally
.(Légaré et al., 2001; Mukhopadhyay et al., 1996) multidrug resistance protein A (MRPA) J3& (1o sald (<
G2l algadl Lalall duubien 53L5 ) (535 Lee Wilailll Ll Jals c0 35 (aalids) il 138 (S5 0o
&V 625 Les TR Osdigibusll dIia) ais Jadll adsalls SH(HT) b)) ae daaleall 038 3355 «(Wyllie et al., 2004)
Lusles Sblelal) ~oaié (Frezard et al., 2013) ikl Jals Reactive Oxygen Species (ROS) z ] 53l (g adanis
Jalse Lalail aaf a8 Zn(I1) o\e daw o SO(HI) ISl Ko LS . (Beig et al., 2015) (s2uShl) slgay) olas &lal
aaiall gty & QIS s Qelsall 038 Ay 3 il ade ) (535 Lae zine-finger <lijll gaaly dag jed) & L)
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(Bhandari et al., 2011; Frézard et al., 2009; Laity et al., Lkl (apoptosis) <lsaial dulee anad ) (525 Lae
2001; Leon & Roth, 2000)
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Demicheli et al., 2002; Demicheli et) Luladl) QJ.mL olad daacd) Baad Clasaal) sda 223 3) ShV-purine <l ysull
Ll (pe Sl sulsosil il Jasd ) A8l LDl aing iyl Lgalnay i (al., 2008; Ferreira et al., 2010
Frézard etal., 2009; Lucumi ) Lkl DNA Cie Lias &als 3 Lalg)) Lo 2a1S DNA topoisomerase typel JsV!
Gilabils (pe Aaha) #lsY) Lgns 558 daglie e bl b (cilsius 52e Jiag . (et al., 1998; Walker & Saravia, 2004
il Gl pre ) ol e el colsl 3 ((Ashutosh et al., 2007) dualedll olsaiil] LSy olas Lileall
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CDlaly 5yl Al Llal) o b)) asay clahall e danll Cuig 31y Alsall daulaad) (e dilide Cilayag de siia
-(Chargui et al., 2009; Hide et al., 2013) asJsll &oill <Y (& Lapyed) jaladl)
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Loagal) Lyall ae digia 26 Blys dad die Glitived) Ciicang o [ 8235 100 S5 ( Penicillin galwsss Streptomycin

5 G 2x10°0 Aa 35S Ll cilibilal) i & Promastigote Jaswll duelel JISEY1 sai (e ST sliall gadlly

FBS (Sigma) fetal bovine serum wisll j2dl Jas (10 %10 2 ac 20 (Sigma) RPMI-1640 Jilu g Jasg (e (e

alalall lbitiall ass aufi sha) & Cus (Sigma) L-glutamine ¢selislal) (e dse e 0.5 5 copdnalls dadiall ¢ yia

0s$ Cun Slmal) sk ) Jgeagl Jia aileslll jolll Thyse oall) sk s Teay Talailly J<ally saall Cun sa

A Jalyall b aelanin Taga ladael Jaugl) 3 bl 3<5

:DNA adaia) 3.2

sie 4 B Ay vie 1pm 3000 dejen A e /bl 19x10° o (golall QL) &30 Jass (pe 11 e 3 il 5

=)Ao 3 Phosphate buffered saline (PBS) diliwsd dale 25)la )]l Jut g Alall JiLadl d:.j ¢33y 8 Baalg

& <us «(Wizard genomic DNA purification Kit;Promega) 4uaiis casiall DNA (aMaiuy sih aladiul DNA

Laing (Genova dgeall ddldad) (ulie Alalegs DNA 35 il 23 Aniead) 25540 U8 (0 L mseaiall cilgladll ¢ L)

AAagie =20 sl die

:PCR-RFLP 4l ddalugs biladll) udlall il Jasail) 4.2

N3l (g0 yiisall DNA le (master mix 2X, GeneDirex) ik (e Tag polymerase asil Jasiuls PCR Jelis (5ya

szl Ltropica (MHOM/SY/90/LEM2066) asj)aall Liledlll e duanye ADla (g 2iadl) DNA ) 8LiaYl deg )y jal

Liledlll asin e Internal Transcribed Spacer-1 (ITS1) 4kl sy Zalal) (LITSR / L5.8S) cludyall (0 pods

Lsaiill 8 dile adiasg 5855 185 (fiansll haxad) IRNA Clion (sl e Lablaall Judel) 138 Juady s

-(EI Tai et al., 2000; Van der Auwera & Dujardin, 2015) aill allall 3 8yl Liledlll glsil cp uaill  Jnal)
PCR Joli 8 dasiioal) duegill ciluatjall dpasigd<l) edlaadeat (1) Jgaad

Ayl st gl ol (bp) PCR &l aaa
LITSR 5" -CTGGATCATTTTCCGATG-3' 330
L5.8S 5" -TGATACCACTTATCGCACTT-3'
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72 445660 ¢ 556 345530 294 3455 30) 55035 ¢ 595 b 3835 A1 Lag a0 (yaun PCR Jelis (gl cum
[ 5335 10 S5 Haelll sl asil g 0. Spl ddalussy PCR Jelis gl JS (e 10p] Waaas acas 2272 8 35636 5 (3
Van der Auwera & ) Glelu 3 sadl 2 37 )hall dayn die sl &3 Eus GG/CC Jededl) o aats (53l jilg jSaa
e e Y Sl Dl Aty i) ails acagll ddee 3l PCR el st (50 S 5 «(Dujardin, 2015
asai) Casals (PeQlab) Playl Sless Lald (@ 3 Algl Cuas TBE (o (Dhay )2 (315 % 355 555V
0¥ Jlgh ana (e 6X Loading Buffer daesill )1y (e 2 Pl e il Gy .0.5 pg/ml 0)28 Algs 50850 alag
5aa 58 100 0)38 SLyeS s Gaki DNA Ladder 50bp (GeneDirex)asbsall Jisk) cilealgy clisall sy 12 il
Oles alaiialy LGl gy o(Cleaver) dasall 5yl Ay (358 Al guie alaiials DNA cilac ¢Sy 428 30
sadi) (358 AV dald dadiye @3 dad) ygean Al 353« Gel Documentation kel (sse
:1C50 caill Aadal) 5usha) ad aaty MTT dowlie aladiuls biledll) il digtal) Jandil) ud il 5.2
colorimetric st (sld ,Las) sa 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide (MTT) eyl
psdail il Ol g lal dall AN & J5aVls sausY) clagi) 4 asii cgindigey DY) DAY bl sl
Ldige Aol xa [E\% Ul Oslll 8ad anlits Cus ¢ sl W) 53 formazan hleysdll Sye ) ¢haall Tetrazolium
SSHA (e Al Lgindlae ey ol b Ja gl Laall Liladll) cllila dadigee (eL8 &5 (Stockert et al., 2018) LAY
355 gone 100U 0y 530 Jas (s (Sl pnng S 96 ilies alasials cias o e J9 Lgahal a1 sl
die delw 24 Bad (pmall & Gua g IS 8 Liledlll cilbilgh (e 8X10%nl 2o ) A8laY L ddlgall Salal) (e (paa
) Jsad) s LS 35 O 0 S il <2 26 B Ao

plicgiialy Sl (Alga (1o S (A paulbadd) Oloaiiil¥) GiSia (0o dasiicaal) GusIAN . (2) Jsead)
150 pg/pl 75 pg/pl 37.5 pg/ul 18.75 pg/ul 24 L) il glal)
40 pg/pl 20 pg/pl 10 pg/pl 2.5 pg/ul 24 L) ol gial)

Jao Lidd &5 03 26 Bha dayd die ilele 3 5aal uaal) &g (MTT) Jslae e 10 pil i S Caaal Gumal) el as
o LY dpaliaid) Cuadg (@582 10 5ad )l ge i JSI(DMSO) 83k (3 100 pl ddlals Al (3leysl) < yols
355 JS ie Ludfill dgial) dacall Glees 25 45 <540 NM dage Job xie (Humareader®) milia (5)8 Sign Cilias Sl

Al daladl) DA e

X 100 = % Lauil) o

L) dyealiaial
) Gkl eie e dlie S e 9 @he JUIC50 a il a3 Aasll) dgiall Janditl) aes e LWL
:duilany) Al 6.2
555) Jiall puaial) 8l Ay cadi G (9.5.1) oY) GraphPad Prism Tl aladsuls Ldlaa ) Auhall olya] &
Pearson's R (swm dalas (385 Leginy byl ey dlie IS 8 (Logial) opfiil) docs) 01 aaial) e (sl Sl
Tukey'smultiple <lladl sawia S5 kasls (ANOVA) colall s 5las) 385 ci¥all o cliEa¥) 4l
b 389 culiall Jniall sy PIA (50 IC50 ad Glus & ¢(N=3) e ED ylaall aaes @ < .comparisons test
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a9 log(inhibitor) vs. Normalized response - Variable slope 48all (e 4a3Ull daladll galaiy %_L.;n e laay)
P<0.05 e Lilas) gy diee ClEAY) ciyiicls cmean+SD  (g)leaa) Calaiy) + Jacsgial) ludialy milull (e il
sl .3

: PCR-RFLP alugs Ailall el Jasaiill 1.3

aladiuly L. tropica dueayell dyalls das)¥) <¥all (e 3ydicna 75 NG/UI 0355 DNA e dahadl PCR <Bleli o g
il JS 8 PCR ol Jall) acagl) didec <ijelils ¢330 bp Lujts Lelsh saaly dlac (LITSR/L5.8S) yfiesiyall
Gty (S5 )Y V3l e (600D s 2000p) Aol Canill saey Joba 3 il Haelll il il alasiols dusg yadll
sl (e lghie o Al Ve pan of 355 Les ilimasall as (381515 (MHOM/SY/90/LEM2066) Agxn pall ADL) oo
(2) JSaY 1.5% 59,V e e e Dyl &l B ek WS L. tropica gell ase3 (L4 — L1)

auils (LITSR/L5.8S) Gsidyall alasiuls PCR-RFLP Jelis galid %1.5 5 jueY) on Aaa (o AlugS ooy figa -(2) J<i
deli @ilgs (N L, L1, L2, L3, L4 jsal) i (L1-L4) sl e clie A au) cifially L duaasall ADL) e Haell] awidl
&5 A LR, LIR, L2R, L3R, LAR jsasl) e Lais a1 cfjally Lunasal) A3l (330 bp sk 52aly dibas) adat o520 PCR
.50bp laall auilgll M Jiayg «(60bp s 200bp Jsk Glislas) PCR Jeli! Jalsll aagl

MTT dnliay ciblahl) o L clua 2.3

lbilall Jagadl dulel JKEY) dallas (e Aol 24 vie daiall ohleysill Sl daslll dpalaicl) ad e slaeYl
AlSglall (She (e IS 3815 )0 ke aa)Y) Adalall Rl Dgiall Jandil) A leen @ o Alsl) LS pally Al
+(3) dsall mas WS alsginall e

plicugiiyg aiilSsle paflgal) il (L1-L4) gl cifiall cibbiids datlaa ¢ daslll Lighall il cans . (3) s

%o Japfill duss
et S g
2.5 pg/ul 10 pg/ul 20 pg/ul 40 pg/pl | 18.75 pg/pl | 37.5 pg/ul 75 pg/ul 150 pg/ul

13.437+0.685

44.220+5.450

68.230+2.929

88.990+3.470

34.697+1.868

45.630+2.449

56.580+2.139

67.700+2.298

L1

12.800£4.025

40.197+2.189

64.663+1.036

84.247+3.556

29.483+1.656

40.590+0.796

50.123+0.900

65.733+2.052

L2

39.173£3.563

64.413£2.755

79.317£3.555

95.767+1.486

46.900+0.774

57.577+1.235

66.683+1.156

78.853+2.425

L3

32.417+4.407

55.043+1.944

72.520+3.340

93.567+1.511

41.343+1.287

52.250+0.401

61.557+2.155

71.593+1.219

L4
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