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Abstract. This study aimed to identify PGP and MRPA genes in clinical isolates of Leishmania. The genes of pgpa
(MRPA) and mdr1 (PGP) are involved in the drug resistance, their products act as dependent transporters of ATP (ABC
Transporter) in the reflux of drugs from the cytosol to the outer space of the cell. Hence, 40 volunteers with
leishmaniasis were randomly selected. Firstly, Amastigotes were examined under a light microscope, then inoculated
into NNN-specific biphasic culture medium. Deoxy ribonucleic acids were extracted by phenol-chloroform method and
were determined by ITS-specific primers. Then the frequency of two pumps involved in "drug resistance" was
investigated by PCR. In this study, the mdrl gene, which had previously been shown to be present in the in vitro
resistant strains, was shown to have a higher frequency of pgpas, which could be due to the presence of MDR. It
transports the drug from the inner layers of the lipid bilayer membrane to the outer layers, reducing the concentration of
the drug inside the cell and causing drug resistance, while the MRPA pump is in the membrane of the cell organelles.
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Table 1. Primer sequencing and time program PCR for ITS, mdrl, pgpa.

Gene | Primer Primer sequence(S' — 3') Cycles Times | Temperature | Number of
(©) cycle
ITS F TCGCAGAACGCCCCTACC Initial denaturation Ss 95 1
Denaturation 30s 94 25
Annealing 45s 60
R GGATAAAATGTGGTTGGGGA Extension 60s 72
Final Extension Smin 72 1
mdrl F ACTACGAGTTGCAGCGGTTT | Initial denaturation | Smin 95 1
Denaturation 45s 94 30
Annealing 45s 52/2-53/5-
54/6
R CGGCCAGAAAGGTAGAAATG Extension 45s 72
Final Extension Imin 72 1
pgpa F TCGCAGAACGCCCCTACC Initial denaturation | Smin 95 1
Denaturation 45s 94 35
Annealing 45s 50/4-49/7-49
R GGATAAAATGTGGTTGGGGA Extension 45s 72
Final Extension Smin 72 1
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Table 2. Information of patients.

Number City of Smear | Age | Number | Cultivation Site of Lesion Time of infection Sicks
infection of
Damages
1 Mashhad - 21 1 + Left ankeles 3to4 months with | M.S.A.SH
lesion
2 Harat + 56 4 + Hand,Elbows 2 months with S.Y.N.A
lesion
3 Mashhad, - 29 1 + Lips,Arounds of | 4 months before | A.S.M.L.H
Torbat jam lips the visit
4 Esfehan,Qom + 10 2 + Foreheads,Lips 20 days before M.S.D.R
the visit
5 Zavare + 22 1 + Elbow 5 months with A.AH.S
lesion
6 ELAM + 70 2 + Arm 10 days before SH.H.K.D
the visit
7 Esfehan + 30 7 + 2feet 6 months with K.ARA
lesion
8 Torbat jam + 49 4 + Right ankeles 3 months with F.A.GH.R
lesion
9 Harat + 20 4 + Right hands 1 month before GH.Y.T.A
the visit
10 Shiraz + 23 1 + Arm 6 months with M.Y.A.GH
lesion
11 Mashhad - 2 1 + Left foot 5 to 6 month A.A.GH.A
before the visit
12 Mashhad + 57 1 + Left hand elbow 20 days before A.B.SH.A
the visit
13 Mashhad + 44 2 + Arm 2 months with M.A.AA
lesion
14 Esfehan + 35 2 + Right 4 month before A.F.HN
hand,Forear the visit
15 Ahvaz - 53 1 + Forehead 6 months with B.A.R.S
lesion
16 Dezfol + 60 2 + On the feet 1 month before A.H.B.H
the visit
17 Elam + 30 2 + Left hand, Right 20 days before AMHY
foot the visit
18 Dehlaran + 29 1 + On the hand 4 month before M.H.N.Y
the visit
JSiI (Sundar et al., 2000) axs byS 8l 0 lgens] s

IS 0 Glsensl lagyls a4 Cuglia e Ol
sols lis alisles] glacais 5 weSiule] 5 SoSiialegy
oy s g5 o0 aloz | «(Vincent & Barrett, 2015) ol
154 eriblS Lilez 5 Slagigs Lileid slassSonlsl 4
Sgai 0,Lil 0l eads pglie lgentl LS 5 a4 aBioles] Ll
» &S Syl Sllllas 094 L (Ferreira-Pinto et al., 1996)
ol Canglio oaisS obmyl glany oSkes 5 kle (g,
o ol Lileid sloasgw ,o mdrlPGPy pgpMRPA
b Ghlem 5las (b sladigm ;5 Croglin puilis (Jg ccun
«Vincent & Barrett, 2015) col aslisl jee ol ook

sl lon )3 pe St S (2910 Sueglie 4Gl 4 4z g b
2 1S o590l LS Cunglie 5 ol (s )le Sloys 9 S
Suoglie (59) Slallle el oad BN oo 4l iz
Bk ORI Cez e pbylal, 8l 4 Wlg e 29l
P Jee slag; Gilelia wiS S s 0 slag
b Conglio b 05 wald 1 el oyl Wle syl Cangli
a5 olagls sl oslaul Ko sam 3l g 098 ooly Lasis Ce pu
Polat, 2014; Ouellete, ) oS sgae b 2alS 1) wilossld o
oz 2lisle;] wlallles (Haimeur et al., 2011 1990;

i ooy o 1y Cuglie el See Liledd S as ol

261/Y#7)


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.2.4
https://system.khu.ac.ir/nbr/article-1-3486-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.24236330.1401.9.4.2.4 ]

Parishan & Nateghi. Frequency of PGP and MRPA in drug resistance

29yl Cuglia szl ;o MRPA PGP lgl 5. abb 4 olis

mdrr

ITS, pgpa ymdrl 45 PCR Jguame -V Jsio
Figure 1. PCR Product of three genes mdrl, pgpa, ITS.
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Gene Number Result Number of base pair
The first sump Ladder 100 bp
The second sump Positive control(L.tropica) 800 bp
The third sump L. tropica 800 bp
ITS The fourth sump L. tropica 800 bp
The fifth sump L. tropica 800 bp
The sixth sump L. tropica 800 bp
The seventh sump L. tropica 800 bp
The eighth sump L. tropica 800 bp
The ninth sump Negative control No band
The tenth sump Distance with the next sample -
The eleventh sump Positive control(L.major) 600 bp
The twelfth sump Diluted sample No band
The thirteenth sump L. major 600 bp
Gene Number Result Number of base pair
The first sump Ladder 100 bp
The second sump PCR product No.12 200 bp
The third sump PCR product No.15 200 bp
mdrl The fourth sump PCR product No.2 200 bp
The fifth sump PCR product No.5 200 bp
The sixth sump PCR product No.6 200 bp
The seventh sump PCR product No.7 200 bp
The eighth sump PCR product No.9 200 bp
The ninth sump PCR product No.10 200 bp
The tenth sump PCR product No.1 200 bp
The eleventh sump PCR product No.23 200 bp
The twelfth sump PCR product No.22 200 bp
Gene Number Result Number of base pair
The first sump Ladder 100 bp
The second sump Positive control 360 bp
pgpa The third sump PCR product No.7 360 bp
The fourth sump PCR product No.12 360 bp
The fifth sump PCR product No.5 360 bp
The sixth sump PCR product No.2 360 bp
The seventh sump PCR product No.10 360 bp
The eighth sump PCR product No.14 360 bp
The ninth sump PCR product No.16 360 bp
The tenth sump PCR product No.6 360 bp
The eleventh sump PCR product No.1 360 bp
The twelfth sump PCR product No.15 360 bp
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Figure 2. Results of MDR and MRPA pumps in clinical samples of Leishmania by species.

Table 4. Amplified sequence product PCR for two pumps MDR and MRPA.

L. tropica

L. major

1 actacgagtt gcagcggttt gctccaaatg aagtttctgt
cagagaccgt ggtatccgea
MDR 61 aagagtttgc gggcagcctt tetgeggegg
tgatcatggce cctcgtgtat ctcagctaca

121 ctatcgectt tttcttcgge tectacctag

tcgaatgggg tcgeegtgac atggeggata
181 tcatttctac ctttctggec gatgcetgatg gg

1 gaggactacg agttgcageg cccggggttg gectttgttg
ggcagatgac ggtggtatce

61 gcaaagagtt tgcgggcage ctttctgegg cggtgatcat
ggeccetegtg tatctcaget

121 acactatcgc ctttttcttc ggctcctace tagtcgaatg
gggtegeegt gacatggegg

181 atatcatttc tacctttctg gecga

tcteeccgat cteegtetee

61 agcccccege taagetgege aacatcecgec
tctagcetgge agcaacggat tacgtectge

121 aagtctgegg cgegcetecte gtcgaagaac
aggatgttge tgcgcaccgt cgegttcatg

181 atccacgcect getgeggeac gtacgegatg
ctcegeteeg cecacaccte gecgetetge

241 acatcgtact cgeccatcat cgaacccage
attgtccact tccegetcee ggteccacca

301 ctccccattg tc

MRPA

1 ctcacgegcg ccttetgeee geegetcagg ttcacgeegt
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