WWW.mums.ac.ir

Medical Journal of Mashhad
University of Medical Sciences
Vol 68 No.5, P: 1290-1298
Nov- Jan 2026

W
g

S (S pshe oty (S, 0l s

0 ojled A JLo

AY4 VYA dio VPO F (g3 )3T

ol o

A gioly D153936 Sl Oligis™ J3 9 pld (2950 o §T () y
3 oomd oo 9yl 9159 yanes b das B 33 (5901 39 5T pwligo9dgw
o9 s o5 olSlinl § AT Ly pf

VEe8/+0/Ye i fpdy Gyl —VE-8/+ V1Y 108l 50 fu b

o>

5 ey Sl 0 b Sl (e 6K w0 S sn (5T Caslie 05 el iockie
@l Caslie 328 Co e pls 5 0Ll 3 S (ST 505 3 Al b 5 4
S ST 55 amlie 5wy ol adlas I Cds ol ods urw_gtf,t,;f
33855 g saly O3 SUolen 4 055287 J5 5 (L3 b bl 5 el 565 5
A n sl s S Sl 5 AL 23 6 S

Lisi gs AT _pulises g 6 5SL 5 013 BT o 55 51 A sialy 1l andllas ol 55007 (595
Sl sl Sl eslial b do s ¥ 0158 slome o b S350 4 b5 5 Ay
gt,s,;uj.\,_gjf‘euump;ol,;;@.w,;wa S G s 4 Loy
e s Blsl oo Tt (Kas Jslous 4 Joow Lo dosys /) dd sl
g s oslizal ol S gy ST 5 amlie S ol 5 b8 gl o o g ST
55 o3tz DLS 5 Zeta ;0T 51l gialy 13 o310

@5 O s Gl edd W A gul, 51 0 ZPS 3 DLS s 1S
YA kb ol | b e el y D153 56 5 O ST ol o g el Ju S sT ol ol
33 8 dalin MLy 22l S ) S i ¢ sl s S ko 53 fo s
0355 sl a8 b (6 2L 530 55 e saly S5 U+ nlaS b g o 1 it
A S e

JU S (ST oln b 0S5 g (ST 038 o8 5 687215 0L aalllan o) (S 5™ ol

.:l:ol.i.;:}:'-)'lsusQl;l.k:;:b;ﬂl)Ql)ijjljoljuu\iglj}::fdj}V.l:é

Sols” Oloks”
sl oS S sl (ST Ly 3 (S g (Tekd sl (05 7
Al e e 3L 56 aallan 1S

Doi: 10.22038/MJIMS.2025.87630.4990

JUISNC LNy
Vol (60,9ld, (sage

alfdd/.} ‘d‘-“j g oSl ;d’j_)f_).g}:; o}jfy
Ol «Oyelijlo ¢ fob g o 3] ini

L) '»_,.(:« 0SS ‘f/) wddT (5] gzl
4JL(;;JL(KMCZLA}‘;J)}LK({}£¢¢L{U/J

algl
(K2 ¢ S5 juals 0SSl 5 f g s Sen 09,5
Ol syl iaes )/

Email: jataghinejad@gmail.com



https://mjms.mums.ac.ir/?_action=article&au=316416&_au=%D9%85%D8%B1%DB%8C%D9%85++%DA%A9%D8%A7%D8%B8%D9%85%DB%8C%D8%A7%D9%86
https://mjms.mums.ac.ir/article_26488.html#aff1
https://mjms.mums.ac.ir/?_action=article&au=316417&_au=%D8%AD%D9%85%DB%8C%D8%AF++%DA%A9%D8%A7%D8%B8%D9%85%DB%8C%D8%A7%D9%86
https://mjms.mums.ac.ir/article_26488.html#aff2
https://mjms.mums.ac.ir/?_action=article&au=316418&_au=%D9%85%D9%87%D8%AF%DB%8C++%D8%B1%D8%B6%D8%A7%D9%88%D8%B1%D8%AF%DB%8C+%D9%86%DA%98%D8%A7%D8%AF
https://mjms.mums.ac.ir/article_26488.html#aff3
https://mjms.mums.ac.ir/?_action=article&au=315550&_au=%D8%AC%D8%A7%D9%88%DB%8C%D8%AF++%D8%AA%D9%82%DB%8C+%D9%86%DA%98%D8%A7%D8%AF
https://mjms.mums.ac.ir/article_26488.html#aff3

FAJLw 00 lonis (V¥ eFiss-)3l

apite Sy pele oliinls (\Siiyy 0aSLiuls alxo -1291

e 5 4L ana 5 (la s 5287 ) (s3lasl b S !
W) sl s 5 Jb- 55 sl 558 (6l

D JaubN 5 D ladoly b (o o S 015 8
(DL o T obijle oS oh Olge 4 el S )&
SU 3 b dadils O pen il JSEI 4 Ol 1S
ol 3zl 5 ad5s s 5 s i s S daols (Ul
ey S 035 0155287 (99,13 IS 51 (S5 s s S
reb S ey 5513 5,8 Sy G sladia; o
DB (g 300 3L adige 5 (S 05 3 S
S5n 5 O (ST WS 1l W le las 8
5 ol 53 Oy Cams Sle w05 sS L(VO)AsL s
03 3doue b ans 5L S5 15 358 0 o JT sladdl
AOVals 1, V=8/Y L il pka

05 AL Sl 5T e SIS S s sl
b sty AT o Cos & Lt 3 4T lipas g i
okd S e 93 ) Bee 457 s Loy ,SUS
LS a8 s i s Ssely Sibu &G Sl
S dbts fae S 4 0S8 b s
3 Al gge 8L Sl 098 &K el b gl
Ay 8 o e galy 63 sl aals gl 05 8 5 S
¢35 rlizesdsm S SN Sl edd W5 A sly 0 Sl
N g5 o LI 5 oS Slie 4 F Y 5 5 dea ¥y )
4L ofy DT G se p ol sl il 5 oo Lad sl
@313 205 Olsie & o T g5 S s Sl Lo
55 Lpd eslimal i S 5 gl JGSl 6l b s Jb
Gls)len Oloys 5 035 35 6l e siely 5 (S5
Olge 4 glde e 53 5 558 o3l gy ke
Coda LO0F W)as e eslimal plicd el 5 oS Cots
9 eSS slog &S g ST 95 awlie asdlas

clyor 4 O35S 05 5 b (5 Sen 45 51 sl

Aoddo
eSS e 08 S eshisl eSS shbled
Jsn by 5 6 Sh 2l o 035 )l (310 (oms3lm
5 505 WSS S O gl do)s A
e Gcsenns 5 sl Cus Sl Sse sy
gl e glasl Sl T La (DAl
Sllisie e folo o in o ey anl STLs
Al o Ol O 53 o gaies 5 03 S 40m 53 6100
S i Sl s (K sk 4 S )

23 8 (o 55033 SIS Slalisis (o

O3 4y Calsbn (slas ST 53 (S g 5T S glan T
sboisis Sl sba S Gl Sk Lig S
Ml ol pl 558 Dlidond ¢ sb50 5 2L ST
o glin 1l g 4l S5 g5 &6 (S s (ST Canglie
e SN S s CAMR) (5 S S
S Olgm il 3 &5 Sl Sler pses Cilig
g e Ol yshanl eSS o ST Cao g s sl o
LS 1S 5 g, ds das ST Lo Wlse 4
(Sl Cilig Olasle YO0 o ole 3 g o alid
035 el gsols Zwslie Lol g slasl
LF)

S ST 1 oS 3l o8 il slizel e 1 (S5l
Ssm ST Caslie oliS cpnd Jalse glyls Jass
05 B I a5/ (o jon s 4 )5 0 5 A
ol srles el iy (O) ST Jazme el 1y S ol
552 Jole aeSS g (ST o 5l Shy 5 ol s 4 ol
S g 31 A6 Olug (P)dzea bady sl 5 Cwglis
L Olalils dacia (';? 5 ("J? 2 pslie oL ST
5 LSS ST 51 it Sl WIS 6 Sl 03 S lsl5
i8S Caglie JShe b ablie gl 1y b slas S,

Oleys 5 Clldg w1y mbe L & AMR (V)uS

! antimicrobial resistance



OLSad 9 UhoblS puro  Lwsirel LwsSsSeludliowl 9 (8IS Lol 51 Gaislolizr 9w LuiSel99 0w S 53 bawselgioly ©hhdeil Sol> UliginS J5 9 pld 53l -1292

C ety by o OIS 5.V Joor

compound Concentration g/l
trisodium citrate-2 H20 0.4
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MnSO4-H20 0.16
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fermentation broth
{+ hexane)

centrifugation

2

culture supernatant (organic phase with

HoshloHcACd l residual substrate)
phosphoric acid =——>

acidification, pH 2-3
ethyl acetate —l

organic phase with
rhamnolipids/

aqueous phase

—

crude extract

further purification by e.g.
chromatography
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compound Concentration g/l
MgS04-7 H20 0.1
KCl1 0.2
NaNO3 3
Na2HPO4 1.254
NaH2PO4 2.022

I Trace element
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Abstract

Introduction: Antibacterial resistance has become a global challenge, and the
indiscriminate and irrational use of antibiotics in humans and animals has led
to the spread of drug resistance in microorganisms. The present study
investigated and compared two antibiotics, ciprofloxacin and gentamicin,
with rhamnolipid nanoparticles (NPs) coated by chitosan film and gel on two
bacteria, Escherichia coli and Staphylococcus aureus.

Methods: In this study, first rhamnolipid was produced from sunflower oil
and Pseudomonas aeruginosa and converted into NPS, then 2% chitosan
solution was prepared using 1% acetic acid. Then 7.5% glycerin was added
as a softener and 0.1% rhamnolipid NPs were added to the obtained
homogeneous solution by sampler. Ciprofloxacin and Gentamicin antibiotic
discs were used for comparison and antibiogram, Zeta and DLS analysis were
used to size thamnolipid particles.

Results: DLS and ZPS analysis showed that the produced rhamnolipid had a
good degree of stability. The antibacterial effects of Gentamicin + chitosan
film and rhamnolipid NPs were observed to be the most effective in creating
inhibition diameter of 29 mm in Staphylococcus Aureus compared to
Escherichia coli, and the effect of Ciprofloxacin + rhamnolipid NPs was also
reported in both bacteria with very close inhibition diameters.

Conclusion: The results of this study showed that combining antibiotics with
antibacterial materials such as chitosan film and gel with rhamnolipid NPs
shows good effects, also new methods such as Nano formulating are a suitable
alternative to improve and accelerate therapeutic methods.

Keywords: Chitosan, rhamnolipid, antibiotic, Escherichia coli,
Staphylococcus aureus
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