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Abstract

Background and purpose: Oral candidiasis is one of the most common infections affecting the
mucosal surfaces and skin, specifically involving the oral mucosa. This disease is primarily caused by various
species of Candida, including Candida albicans. Current treatments with polyene and azole antifungal drugs
can affect patient cells, and there are also several limitations in treating fungal infections. These limitations
include the shortage and high cost of antifungal drugs, their side effects, and the increasing resistance to azole
drugs among Candida species. Given these challenges, researchers are exploring new antifungal drugs,
particularly heterocyclic compounds. Heterocyclic compounds are widely used in the pharmaceutical industry.
Thiazolidinone derivatives can weaken the fungal and bacterial resistance caused by many antibiotics and
drugs. Additionally, oxindoles show significant pharmacological and biological activity. Given these factors
and the notable biological properties of thiazolidinones and oxindoles, their potential for developing new
antifungal drugs has gained interest among researchers. Therefore, this study aims to investigate the
effectiveness of synthetic indole-hydrazono-thiazolidinones on Candida isolates obtained from oral infections.

Materials and methods: Antifungal susceptibility testing was conducted on 100 clinical isolates of
Candida, including 53 Candida albicans isolates, 22 Candida tropicalis isolates, 17 Candida parapsilosis
isolates, and 8 Candida glabrata isolates. The susceptibility of these isolates to 4a and 4b indole-hydrazono-
thiazolidinone derivatives and nystatin was assessed using the broth microdilution method, based on CLSI-
M27S4 guidelines for determining drug sensitivity in yeasts. Species identification was performed using
phenotypic chrome agar and genetic PCR-RFLP methods. The compounds and antifungal drugs were tested at
a dilution range of 0.016-16 pg/ml. The minimum inhibitory concentration (MIC) was defined as the
concentration that resulted in at least 50% inhibition of growth compared to the positive control group. Data
were analyzed using SPSS version 20 software, with a significance level of P<0.05.

Results: The results showed a significant difference in MIC values between the indole-hydrazono-
thiazolidinone derivatives 4a and 4b, and nystatin against Candida albicans, Candida tropicalis, and Candida
parapsilosis. There was also a significant difference in the average MIC values of the derivatives. However, no
significant difference was observed in MIC values between these derivatives and nystatin against Candida glabrata.

Conclusion: The antifungal activity of the indole-hydrazono-thiazolidinone derivatives was lower
than that of nystatin against Candida albicans, Candida tropicalis, and Candida parapsilosis. However, the activity
against Candida glabrata was comparable to that of nystatin. Further studies on the cytotoxicity and side effects
of these derivatives may pave the way for the development of new antifungal drugs and treatment options.

Keywords: indole-hydrazenothiazolidinone derivatives, candida tropicalis, candida parapsilosis, candida
glabrata, candida albicans, nystatin

J Mazandaran Univ Med Sci 2024; 34 (237): 30-39 (Persian).

Corresponding Author: Asieh Khalilpour - Social Determinants of Health Research Center, School of Public Health, Babol
University of Medical Sciences, Babol, Iran. (E-mail: Asieh.khalilpour@gmail.com) and Neda Babaii - Dental Materials Research
Center, Health Research Institute, Babol University of Medical Sciences, Babol, Iran. (E-mail: dr.nedababaee@yahoo.com)

30


mailto:dr.nedababaee@yahoo.com
http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

o)l s (S B)yee—L colS Bibha L ae
(We-q) 11Ce Jlw g0 PRV o)lads  @)lo2 § (W 2)9s

159) ¥ U323y jligijljasm Jgail (5 fiw cuS p o gl ) p
Lilma glodiigars jl aaub laa glolayails (gloalg jl

ltSJ*t!’ 051‘
¥ Sl 831 ST saizro
sl pinz Jkr
' 53u>9 jlig
"oslj 5352 Lise
* .. "
sra> b5
bl 1
" )90 Jud 4l
2 uS>

55215 0las blows 48 usly oo (Blos sl 5 (e Slaipie o Sl 1 Glad L LIS 2d0 9 il
G)UJJL;LA})\:\{;)LU: 09 ol o 5d g Sl Olas Hs MT\Q&K«L&?)’\ Calises L;LM;}? Ly golew opl A4S o0
535S Wl 2B (sl e Olays 55 SUaC s gous 5 g 5 s oo 15 56 S [y Sl gla Jbo «J 3T 5 01 L 0s S
&S Olye 0 1Ll o S Ol 53 Jg3T ool slacaslin 328 35 s LOT Sl Lo)lse (b glag)ls SIS
SIS o s doilr sl Lo slag)ls a0 O S tia gy a5 ol slaibeys JSie 4 a5 b il o0 & S
O gt 535 Dlitie > g o o3linal (S5l sls w53 meny b SISy 8 DS 5 1l sl LSSy 0
Lo JgbiaSl cputoman 5 03 god Cnedsl |y 550 oo Sl gl 5 &S0 5 5T 51 (6305 5lind Lo 5 oS oL ST 5 ()6 o slie
Slo past 03,8 55 55 VL 53 0dd ;S5 S a5 b ias oo 0L 3 5 Sl g 5 BB (S5l 5 0l Sl
5 OLiion 4 5 35 0 oo )15 A (301> A 5 (sl m LaOT Sl oslinal e s iS5 bl gt 515 4 5 BB (SG5 )5
B e 3l 55 2 OIS 53lodn Jadil e S 5 b S (e slate 4 G ol Wl 01 B3,
25 oo plail Slas S I edd e Sl L

(LS5 5 1L ST g I VY ¢ uiSCIT 1 1S g 50 OF ol 1S b gl Vo ga)ls Comlao g, 9 dlgo
P (S5 5 0533l S5 sl 4b 5 4R Slinte 4y Cored G118 g5l A s 5 sk D 181y 510V
ol e 8 lalis (6l 5 jedue 5 0915 Comloo 5 (51, CLSI-M27S4. Jaslly gins ol 5 Sl i sblss Sn Bas
NN 5 s slag,ls 5 LS 5 o sls B anls s § eslizel PCR-RFLP é;;wtﬁp; Ty
MIC Ol ey (bl |y oo J =8 03 8 a0 Sl iy Jlgo o p3 00 Jilor & LS 5 51 ke sl 035 2 ool p 55 S
Ao ab S L 3P0 Oy gty (513 gne o 5 plI SPSS Y+ il 5 (s T LT s w5 L s (Wa) g ,lee e i)

(ST 157 s ade 5l (63,03 5 0535515 55 kn J 914D 548 Slizia MIC (315 0LiS s sladidly
Ol 5 KaS b Slite e MIC 5 Kla 5 Sobls 3 5 (S olsbne SN v sl [l b S 5 IS 5 7 1o 5™
B 5 (g llae s BT 8 1 IS e 5 (6513 b Slizte I MIC o Lol 63§ adalion (5515 ine

(oS Iy 5 Sl ad 5351 (81 5 s (S 5015 b dslln 53 0553 A 535 555 pben I pokis) Solizie (6108730 sgrbiitun
B 4 Lo LS bl 0 S (555 5 0T 8 56 47 S 53 30 308 sl ol Il 5 oS5y 55 1 L1S”
o BOT G502 b Slaiem) 2 plowl e 5 Slizhie (ol (Sl (2,158 5 (GamenS 5 5l Sl ST () 2 b g 03 5ukoms 655 5
30 Sls gl AT g i B slagls jiw s Cole gl OLS 5 ol et T 55 015

O ¢ ST Iy il L STy lilS e g o bl Sy 37 ST 5305345 55315kt Jsokyl Dlinin 160408 sl 05l

E-mail: Asieh khalilpour@gmail.com .t elecrt Jalge Sladond 5750 ety adSCails ¢ iy (S8 5 sk oils bk~ 099 JAI duT igimo ilgo
E-mail: dr.nedababaee@yahoo.com s 008t 551 ¢ G5 3l 3m Dot S 0 ¢ bl (S psle Kisls 1 b - b 1S5 9

Ol el el (S p sle o815 ¢ g gmetils Dot aaS ¢ o gos U3 D133 (6 gl )

Ot el o by (S5 ¢ sle ol (bl adSCin g3, 05t £ 5 (Sshe 510 (6oleny BT S o 5L Y

Ol el el (S psle o5 (bl 0dStin sy (5t B 5 (S50 51 (slony Do S 0 ¢ K33y oalis 256 A5 ol 8 ¥

Ol bl e iy (S8 g ske oBails (bl 0l (5 s ) 5 m SUT 035 skl

Ol ehl e bl (S p ske oails cudln aaSCin 55 ¢ s 3l g0 Dl S e Ll

Ot e il e bl Sz ke ol e ilitgy 0dSCtils (D ezl Julgo Dl 55 0 cams Sty pukiga oy 8 lskal £

DRNASISPEFIR VEP/YY Sl g gl 6 ARZAZAREICE IS I

Wi 1o 10 g0 « PRV o)laid «@)gd § (W 8)9> ohsjle Ak} eole oGRSl alas


mailto:dr.nedababaee@yahoo.com
http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

GSlos C36ac 1 0oiaNeLTeIhase Josisl (siTiw (335)3 (inagyd)

s 5SSO HIV s 5 ()0 i «(09) fun
LaoT 5l gyls Cslo js a8 Az LS 5 o 5 ide
Qs 95l Slanin (ol o sdle .l ol o5l
ol g a8 G ST (o8 gl
a1 355 g0 Sl lag,ls 5 LSy 5T
R PETY CARTE RGN RIpRpRa R N (L S IO RH PPV
s 93 (ke Lsu("‘“:';lf)\ﬁjgt‘ ade LS 5
e 0 ol 5 e LT (B 1 b
3 Sion 1 A8l gl s L slasls 1,
=S 5 s SIS ) Sl anlllas plol
Sledsn! Gas p 05l S5 Jsdl

il e Slas i sie jledd T el LS

9 9 3lge
wlkaéf'

Pl )T - 25 a5l anlllas
Slodd I 1u W ad gl Ve r (6o o aS 034
o G154t 5 51 OF Jald S Slas slacs sie
Iy 31 W e (g 5 Ll 4S5 51 YY ¢t SIT
035 U1 I bilS A5 3 A 5 oo j shows [y b 305
sLadgpl.cs§ Pl VPV F Y Jla s o
03,5 Aile (o 55 (Slaad 5l oslizal | o 14 LS
ods & WLUPCR-RFLP b 55 glacas 5 ,8T
Siy oz 6 s 05 5 eSS 53 5
Lol 50 s g o pe ol (S e 0SS
DT 55,2875 )l sl LS Jamen 3 s 2l
FA Sods s g L onls S J Sl IS (g4l

.xu\iaf AUQ\ :\fgﬁl.» a3 Y0 by 3 el

st g L5 s Jgkss | Dolizin ji
JotenSTT 5l (b gl S a sa 1S
deadle 5 (Jga den V) 5L o 55 o gn e V)
o Sl s IS ol 050 /0) 5 g 53 (U g V)
35 e liin 5y sty 3llas EIOH 53 5 5618 ol e

Ao ddo
Ll 5 g by oo e o 1L LIS slass S
Ale e Lo, 5T 035 @bl B oy 50 3 5 03
F= 055 Sl ) 5 el e Cns
PP S8 £ b NS IS s o Ak
dg;gdup@ombuuq»w}u,ﬁ
25 on ol Olas o i 5 L WIS U 1 i Ad
sl )3 ML LS 458 oy 5 s et CIT et otitS”
Shwasa Joolse 5HOODAEL o Glas s Lo LI
S s Tl ealizl 4 015 g0 G> r Sbb S
(s san OIS S eslinal Olas (Sis i dalla s
3 O e g5,y 5 i (S e
(F-V)3 5ad 0y LSl OlA s g Olas Cam o O bldg
Oleys y3 eslinwl 5550 2,6 Lo Lghjj\sajéw
Ol 03,5 slassls o laze Slas L Ll
WAL e (5SSl Lad s3T5 (o)
WV Joe g8 slas)ls b, S glaole s
250 9 29,15 G wslie sdate Ll 5l se bl
Al 358 e LA Slac s sis S
Glagls oKl 6l conbio sla, Kl Sl oslizul
o)l gat 3y s 11 el 73 NS oS (6
S0 Ly aly ol 5 (SOl 039 dr g5 3 g0
SLS 5 50Dl Al sld w SLS 5 )
Silwls mlaw s 03 7S 5y SISy o
e S a SIS 5 i 5 055 e 0olisl
03 5 Oliie (6l (st o5 ol § b g0 4t
L oSS o oS5 5 pd 3l (-]
03 el 09 8 5 51 55 09 8 b e iy gL wil>
)J;;Lguv_?‘l{a\fg;.ﬂmib\”)\ Sl 50
oslazul oJb glagyls 53 (g sae o ad> 55 059 5
Gl s Jdsan Lagyls ol (0Dl ou s
Sl dhe Sl S o og)ls 5 (S5 ee
Al (W) i e (193,345 ()l

02 pslis (00 55 (o oda SN L

1€ g0 « POV 2)Laids (@)D § (0 8)93

ohsjls (Al eole oGRSl alas wp


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

ul)lSem g 55313 le

U gl 49 ol lacSals 4i 4 RPMI Losws
) G0 s 5 S LSl (sl O s 2 ) Ol
,(Mtfjtoj%‘,,\;u)da;w,:solyqw
4 8 5 53 (515 Ogk el L) e J 1S
S I Do a2 5513 O3S bl gl S
Il p 55 O st 4y 5 2bls  ads So Vo ol 0 s
\~~j¢_éli4_al:|r_uo):_-l_?‘}_~&o_i\jo:\:
L) gow o 4y Ll 3 A b 533 28l 2y S
S s Sen Vet i J S O Ay
Ao s WL VO o yL5 o gy (S0 sonilow por
Celu¥F Sie YO ¢ los Ha el 5 s L
ol ey D) 28 B 0T Sl i 5 4SS
as Ld odaline Ldy Loy O QTJJJé.alg-j.L&
53 (MIC) J}ﬁ\.&)aijwb;ﬁjvfolﬁ

LAoJ/JJ.Bu"}?ﬁ"JJJ
SPSS LSJL‘T)bé‘CJ" .5)‘} LSJJTC“’ J‘w\kcb‘b
mJ‘}_J&dN);LS)hTLSLAQ}ﬁ)TL}JJMY. PESW]

Lds 36T s34 Olsebsl pebaw 55 5= 50

S ey B 03 — Sl YF-VY e U1 oo
54 Ol P (TLC Jlisan) (2iSTy plas!
ia Jamen 5 23U 3mea ok EIOH 3 suilesl
Cmdds (2l )25y S sea O 5L U5 o
0O oyl sezs) LaT
Jodl Ol e )y Dl &5 5 glad (al_;
Vooled gz > (4a-4D) 0 55 u 5505 551 s

e

e Sl U]
ufb}) )‘ oslatnl L’ ‘.LL.X;K Ajjﬁ\ &j)‘.ﬁ \.:,.‘:ML.\;-
0kl J S5y, slul o 5 Borth Microdilution

Sals () 5 5 el > CLSI-M27-54

Jsisl Slaz_is (Sigma-Aldrich  USA) sk
e S8y & Oy b 4 O g5l 5514
A 535 0,8 o VY Ol 4 1zl V5 pg/ml
g &l 035 > DMSO 2 s 5 s 0T
Voo ol 8 g s 1l gl Clion
O 5935 550 dpdl Ol s 51 ol s Koo

j‘gjé\"wcu%)&tw&))b

HoN
o
(n]
5
o >,_h H
i
5 N
\\'
o - NHy _ Nu  CICH2COXZHEOH J:
NH NH,
NH reflux, 1524 h o
1 2 H
4
oxindole thinsemicarbazide maleimid e indale hyrazmno thizzolidinones
0525515 550 byl Slinie i 0 g 1) 0slods g
(4a-4b) 050095 51 Hds Jads! Olanie olasd pU ) osled Jour
St Y Ol S
2-[(22)-4-Ox0-2-[(2Z)-(2-0x0-1,2-dihydro-3H-indol-3-ylidene)hydrazono]-1,3-thiazolidin-5-yl]acetamide, C13H11N503S H 4a
2-[(22)-2-[(2Z)-(5-Chloro-2-ox0-1,2-dihydro-3H-indol-3-ylidene) hydrazono]-4-oxo-1,3-thiazolidin-5-yl]Jacetamide, C13H10CIN503S Cl 4b

BB 1S a0 PV a)lad @)lod § (v 2)0

ohsjle Ak} eolc sl alss


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

GSlos C36ac 1 0oiaNeLTeIhase Josisl (siTiw (335)3 (inagyd)

ol () S (ssln 5 055 g5l
Jadnl Slizte MIC 5 Kke il o & 8 ol (59,
bl 5 8 Gl o i 05205315 551 e
O/Y0 sl LB us ga,l5 gl 50 LT
SLS 5 MIC (gl Sl o Ot 5 42 2518
Sbad gl 6l il Gaolo b ot 5 g0 Calies
S>3 P>+ /009Y) ol o3 gy gmn o U1 It S”
ol Sl b GLSS (S lee ST B4
LS I il 45 58 655 = O 5ud 535 550,08
G G b 546 8 5y MIC 1 55ke il
Ot 55 508 hani 350 Ko slasi 5 4
s L UL o uls 6.8 o MIC Gl S5l
(P00 1) 540 s ime i 35 50 1L LS (glaws S
s DI O g A 5505 55 Dl ¢ gezes 53
G LI 15 ok S 555 p S 206
wils s S 5y se hin L laas S 4

Y oles Jsus)

GO S o sls Sl Cs ol @S T oo Jsu

x50 ot 5ol L 5 IS 5 1 157 ¢ niSCIT Ty 17
Ot 5 05 955 5551 gyl Oliie 4 S anlllase

Mg/mb cses ug/mb4b  ug/mb4a 4y
/¥ YIFY Y/FY Sl ST I8
i YAY /oA mean.G
SAFY-A \-A \-A )
AL ¥ Y MIC50
Y ¥ ¥ MIC90
A FAA Niad Sl I 5 s
- /0F Y ¥ mean.G
CAYO-A V-1 Y-ry =
/0 \ ¥ MIC50
\ 8 A MIC90
AP FAA 1 Yiad oSl et )3l s 1
Y2 X \d mean.G
SAYB-A -\ Y-rY =
0 \ ¥ MIC50
\ 8 A MIC90

s L ;geometric mean

(KU g PYE S PUCHI WSO B e b Fosled Jsur

5 05953 55500 Jayl Slinie 4 S aalllan 3500 61,56

o b
Hg/mb) ks (ug/mb) 4b (ug/mb 4a dsp!
/Y8 o o ol 61,5 1y il

Y-\8 Y-\8 Y-A =

sl

Jdodul ol s 5 e el s

S35 = b dall (69,05 5 O 5 955 555154
PR U | J v PN RE NI H ISP PEA R T

Iy 3 VY et ST L Ll a5 51 OF Jols Slas
sl LU L L 5 5 WY IS 5 5 b LS
MIC (Sl .2 8 plonit 17,5057 b il 45521 A 5
o 055l 55 Jsduldb sda Oli i
I L5 8 s 5 VIV i ST L L 6l o e 5
SIS NN SO/ S5 I il s s
5l 2B 65 3 MIC (o Kls 4 i 57
IS 7 o LilS 5 VY eiSCIT b LS () 5 S
Ogn3T gl o g VL /A7 Sy 7 b S
ol oble Blus sy gLas T-test oins o
Jsdul Ole i gL aMIC I o5l 55 (MIC)
(ST L 1S s £ (6 052 5315 5551 pon
s5bas s Dl TGSy IS 7 Il
uw,b,(P«/n\)upw,:r_( Sl e
MIC 5 SKils 03 3 505 & 4 5 b (b (58
O (G e S S g Sl SIGM s MICA:

Sba S o) 05l shae Jadyl Slisie
I 15 5 e LS 5 57 I L1 i QT Il LiLS™
s lie 55 (Y o lacs Jgdn) A dls L jaleww )l
Osudd 550 g5 Jodul Sleie sLMIC 45l
Sl 5 g5 LOT (5] s aasly (4h 5 4a) ‘.AL
SLMIC 5 Kilke o 5,15 gme o3l (P>+/+09Y)
Il 15 e LS 5 57 I L5 ¢ et SCIT I LIS
OLss &7 s oalive L1 b lilS™ 5 s j sl )L
Osudd sl a5l Jsuldb s da Olinie das o
MLl slaadypl 6oy » (splin (208 Lo 1)

LY oyled Jgu) L )ls
Lab 542 SLS 5 5 ¥-17 oy b ol 5950
L1 il laas £ 61 VP=Y 5 YA oy

Jsdl Olicie alie o) ds Ol 1 ediasplis

1€ 10 g0 « POV 2)Laids (@)D § (0 8)93

ohsjle (Al eole sl alas Wwic


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

ul)lSem g 55313 le

(e (&—’F—d,,‘\@l—H\—(Jﬁ % ey, 4l
— e 5 (T4) Sl (Y= p 555 5uS 5 YoF
Y (5! SHY- S e Y)Y)-Y)-Y
—d g5 HY = (e (o0 515 5087 505
s 2y s ol syl (T8) Skl (o)

S0 Slitie 15 bl andlas )3 (WLs s 5 53
L1 1ol gls 330 655 51 o5 B Lo
sSucheta ;0 s UL 5 Trotsko .z sls
4_3\"\/\‘_]@);@_,\:*@%}:):&3\)&»
Y- 53 OS5 L Sl s S5 ol
LS ke glaad sl 65y - Loos oo -F
N3 inn Ly 5 mlio Ol 51 gl oS dzsls
sladsil s Sito o S o S 655 21 LS 5
5 508 oS S Il ekt g skl 2 ST
Ol 5.5 3l 3 llil (glagyls 4 S (NS Lty 5
(YAYA) L5l

Ao O 51 G Slallas diles 55 ol andllas
2,8 Al 1y gt g5 bl drly SLS 5 o5 S
> andllas gl 5o UL 5 Salah Y F Jl s
Sl S s or S 5 (61 L) pde (sla 5 sl 0L
3 5 e ST Ll ey Jis=Y Lo pLA|
Ol Jgiles 5ol dals o1 Us (69 )0s

53 L _Sea s Abdelmajeid i —
Sl e s Sl o I YOIV L
(2)-5-Benzylidene-3-(5-heptadecyl-1,3,4-thiadiazol-
L& il ol s ,s1,2-yl) imino thiazolidin-4-one
3OS kST 55l 5SS Al (IS
Szl SSS Sl ealinwl Uy ot SCIT o oLl 5
P) PR U g JPIN :g;&l_ij)\dﬁ_w_s

«(C52H99N5010S2) 7b  (C40H75N506S2) 7a

B 4o e oy 5t (CBAH123N501452) 7¢
SB8) sl Olas s 1 2B slad gl s |
sl e TN MM/MG 2t SCIT el 15 2
Sl 50T s 4™ (Ye/a mmimg @ 5505

Sl Pl B Gl )ls Lo 4 4 L

o pslie saai S Hseh 5 el (B lagsle
L Caditee OLS 5 5l enliinl Caw 4 Olases (Oleys
S oy 1 OIS L e gl sla skl
ds slag,ls v g Colu gl e 5 Wil5 o0
A3 e 5T (65 gy HLSS il (56
L e oy gLl il b oSS 0 S 5 o
Wil ¥ 5V slalamige 53 T 05 8 5 5l 5505 8
T il 53 055, 53 858 eI L oS
Ol ol asliwl oI slagyls )3 (g sie
3 oS Conslie Qa5 Dliia ol 5o sde
Lagsls 5 LS s ST 31 §obus Lo 57 457 oL ST,
33 (TY=TO) 05 yad Cnndsl jls 1) 3 55 o0 3lous]
S5 S § bl OIS s p a4 ol anllla
slaadynl Ve gy = 0555l S5 Josl
Saol3 HLS 53 Slas s sie el T I LS
oM sl olias Giu Al il 2B
G513 Ly o 3550 SLS 5 MIC 6l Kibe
I Ll et SSIT I 5™ glaa 531 (6l s
Lol 6l labline pow i sl L Sl lilS 5 oIS 5 5
s 6,13 b LS 5 MIC (gla  Kila oy (oDl
s S me o UL b bl el (o
b ol YN L s 2, LSs 5 Moorthy
A3 YOF Sl ) (g 93 (2 BAS 5 29 S
Sl S L 1 ol i Jglasl sl O
= (MIC) s la3L Cbale Bl 5 g dels” oS
b 5T 3kl B 5 s Ko byl 555
ples s S L5l 5 &an s sk 5ol 5
U Gt Bl 5 b STL s Sl OLS 5
OS5 e 3 sl Ol 55 1y o g2
YO (5o S Y oS e Y)-F)-F)-Y— e
=30 ast =HV=( e (L ddsl-0— 1 0 55L5 98 555
SR )-B)Y- e o(T2) el ()

WO 1ICeW je0 . PRV o)lald «@)les 9 (o 8)9s

ohsjle Ak} eolc sl alss


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

GSlos C36ac 1 0oiaNeLTeIhase Josisl (siTiw (335)3 (inagyd)

Oli e 48T Wl LS 3 4 aalllae 3 YoY JLu
S35 = Sl S odasl S dlasl glols pd g5l

16,5 5 Sca MIC= Ve eV ee ) sl et SCIT Lt otilS”
P95l S Il O cptd 5l Slinie Lol (2 e
23 LEl o i SSIT L 55 0 51 436

Sl Il b b SLS 5 8 Ol

L aS i ilts ot SIT L L e 56 Ao

LaosT Sl lo 5o i b el 5,05 Slguan (545 anlas

L SICTUN PRI - GCH K g S FR W G |

ol asdllas b Soladlles mb s ol Jds Wil e

L (3 Son ded D51 G Slalllas s

1 a3l Sl Ly Sl SIS 5 ol ST

S 3 Slaie LaOT I 5 5 53 487 Lsls Ol

o) 4 izl eslizal 3 go 5 llial (lagls 4 Cond

A Ly i i ¢ Ll g e 0dS gl mb

Slagles 1y o5l Cansla b o)l GLS 5

AL (B s S

J-éd)b_'?l«i:.l\liga.uT@M{MIC wa=g L

o Aol O 95l S5 Jais) Slitie )6

B S slas s b anglie 3 T (618,36 Ll

I Ll o SCIT I 157 sl 31 (6l s

S 53 035 565 risbeg Db Mol s oS00
L 1 il sas 8 (g9, 5 WOT 6,108 56 &

o b g o3 gdone $G )3 b (3,13 4 o

5 Slitia ol (Slr (5058 5 (S 5 gl D]

Ol 55 o LOT G55 2 F b Gl o plosil i o

Glagsls w5 Colo gl OLS 5 opl SleanT s

Jjb*@b))dhjébjjT}Jﬂb@JGM

S 3Sowlps
St b a5 Jb ol U ey )
G S L s VIFATFOVY (o, Ka, u S L
sl swas IRMUBABOL.HRI.REC.1401.167

Wby Sy bl (S pske oSl 2y,

adls ,b8) 54 2 0B e 5 gaeT 5kl
i aaNS sl f e TX e MMYIMG et SCIT L L™
YA Jlw s 56, Ses 5 Barakat .(\¢ mm/mg
LS 55 s s s oSt ds LIl
10R,7a'R)-) 4a (slails L ISy 2 0dd (5 i
200-thioxo-2'-(p-tolyl)-50,60,70,7a"-tetrahydro-
20Hdispiro[indoline-3,30-pyrrolizine-10,500-
(10 R,7a'R)-20 ) 4b , (thiazolidine]-2,400-dione
-phenyl-200-thioxo-50 ,60 ,70 ,7a'-tetrahydro-
20 Hdispiro[indoline-3,30 -pyrrolizine-10 ,500-
slaaal> ¢yl> 45 (thiazolidine]-2,400-dione,
P 5L S 55 5 s IS 5
irasi s S Al Sn 5 S e 1, Ol
RCMB ) ol s o skl (RCMB  010010)
(RCMB 010043) /; 2 35 4T ool 333 o0 (010067
sla 2,155 (RCMB  0100052) 5L 4/ 5
(RCMB  002568) v sl Keo g5 o sl ]
55 757 (RCMB 016001) 1. ol . 2 linios
ST Iy L1575 (RCMB - 05097) 5 Lil5”
=) 3,k lagyls Cui 1 (RCMB 05036)
IS5 @ et 5T (melalir (i
ol aadllan b G Slllae s ()L S 1S
Lo Ol St e anlllas 53 oS L a . CBIW Sl geas
Lo goast 1o " glaas S ade Sl i L5
o OlS Ll as 58 G el gl S
Co s b s OIS G Slallas CD
A0l 9Lt 3 45t 31 il 3,10 kul (S a,05 4 o
22 Sl Jds g L1y o s 5o sl ) ny
Sl eslizal pe i o 0,1kl (slags sl koL
SLain) 53 Sl cpiran 5 3 Ikl Gla b g
5 ool adlllan 3 3l Ll andllan 3 e3lizul 340
5 J5ils Sl 5l plS Tz Y10 Jl s RIJILOwS
oLl 55y s sualge ,51(6a-Clo a5 I3 U5

55 01, 4 Desali et (PN SI ST

1€ 10 g0 « POV 2)Laids (@)D § (0 8)93

ohsjls (Al eole oGRSl alas Wy


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

ul)lSem g 55313 le

References

1.

Mohamed AA, Lu XL, Mounmin FA. Diagnosis
and treatment of esophageal candidiasis:
current updates. Can J Gastroenterol Hepatol
2019; 2019(1): 3585136. PMID: 31772927.

. Hizlisoy H, Dishan A, Bekdik IK, Barel M,

Koskeroglu K, Ozkaya Y, Aslan O, Yilmaz
OT. Candida albicans in the oral cavities of
pets: biofilm formation, putative virulence,
antifungal resistance profiles and classification
of the isolates. Int Microbiol 2024. PMID:
38955904.

. Millsop JW, Fazel N. Oral candidiasis. Clin

Dermatol 2016; 34(4): 487-494. PMID:
27343964.

. Alphandéry E. Iron oxide nanoparticles for

therapeutic applications. Drug Discov Today
2020; 25(1): 141-149. PMID: 31586641.

. Zomorodian K, Haghighi NN, Rajaee N,

Pakshir K, Tarazooie B, Vojdani M, et al.
Assessment of Candida species colonization
and denture-related stomatitis in complete
denture wearers. Med Mycol 2011; 49(2):
208-211. PMID: 20795762.

. Hibino K, Wong RW, Haegg U,

Samaranayake LP. The effects of orthodontic
appliances on Candida in the human mouth.
Int J Paediatr Dent 2009; 19(5): 301-308.
PMID: 19486368.

. Chattopadhyay A, Patton LL. Smoking as a

risk factor for oral candidiasis in
HIV-infected adults. J Oral Pathol Med 2013;

42(4): 302-308.

. Keyvanfar A, Najafiarab H, Talebian N, Tafti

MF, Adeli G, Ghasemi Z, Tehrani S. Drug-
resistant oral candidiasis in patients with HIV
infection: a systematic review and meta-
analysis. BMC Infect Dis 2024; 24(1): 546.
PMID: 38822256.

10.

11.

12.

13.

14.

15.

16.

. Davari A, Ahmadkhani F, Jafarzadeh J,

Mirzakhani R, Roodgari S, Bagheri S, et al.
A New Approach to Virulence Factors of
Candida albicans: From Gene to Function. J
Mazandaran Univ Med Sci 2019; 29(178):
181-196 (Persian).

Amirrajab N, Mousavi SA, Taheri B, Salari
S, Sarsahra NA. In vitro antifungal potency
of the moronecidin-like peptide against
Candida albicans, Candida glabrata, and
Candida tropicalis. Iran J Microbiol 2023;
15(3):456-461. PMID: 37448671.

Abd Rehan T. Review on different five-
membered heterocyclic aromatic compounds
and their pharmaceutical applications. GSJ J
Pub 2024 ;12(6): 266-297.

da Silva FM, Junior JJ, Herndndez Mufioz
JA. The Chemistry of Aldehydes and
Ketones in the Synthesis of Heterocycles-
Historical Reactions with a New and Green
Perspective. Curr Organ Chem 2024; 28(13):
1023-1045.

Dixit V, Kumar G, Kumar P, Soni A,
Nemiwal M. Emerging Strategies for
Synthesis of  Heterocyclic  Compounds
Enabled by Titanium Oxide Nanoparticles as
Heterogeneous Catalyst. Tetrahedron 2024;
160: 134039.

Kumar S, Arora A, Sapra S, Kumar R, Singh
BK, Singh SK. Recent advances in the
synthesis and utility of thiazoline and its
derivatives. RSC Adv 2024; 14(2): 902-953.

Jain A, Sahu SK. Thiazolidine derivatives
and their pharmacological actions. E3S Web
Conf 2024; 556: 01052.

Pfaller M, Diekema D. Progress in antifungal
susceptibility testing of Candida spp. by use

of Clinical and Laboratory Standards

WY 1S je0 « PRV o)laid «@)les 9 (w0 8)93

ohsjle Ak} eolc sl alss


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

GSlos C36ac 1 0oiaNeLTeIhase Josisl (siTiw (335)3 (inagyd)

17.

18.

19.

20.

21.

22.

Institute broth microdilution methods, 2010
to 2012. J Clin Microbiol 2012; 50(9): 2846-
2856. PMID: 22740712.

Davydov E, Hoidyk M, Shtrygol' S, Karkhut
A, Polovkovych S, Klyuchivska O, et al.
Evaluation of thiopyrano [2, 3-d] thiazole
derivatives as potential anticonvulsant agents.
Arch Pharm (Weinheim) 2024; 357(10):
€2400357. PMID: 38943436.

Bhosle MR, Mali JR, Pal S, Srivastava AK,
Mane RA. Synthesis and antihyperglycemic
evaluation of new  2-hydrazolyl-4-
thiazolidinone-5-carboxylic  acids  having
pyrazolyl pharmacophores. Bioorg Med
Chem Lett 2014; 24(12): 2651-2654. PMID:
24813740.

Subhedar DD, Shaikh MH, Arkile MA,
Yeware A, Sarkar D, Shingate BB. Facile
synthesis of 1, 3-thiazolidin-4-ones as
antitubercular agents. Bioorg Med Chem Lett
2016; 26(7):1704-1708. PMID: 26927426.
Lesyk R, Zimenkovsky B, Kaminskyy D,
Kryshchyshyn A, Havryluk R, Atamanyuk
D, et al. Thiazolidinone motif in anticancer
drug discovery. Experience of DH LNMU
medicinal
Biopolymer Cell 2011; 27(2): 107-117.
Rukyanaik V, Gamidi RK, Kumari J, Sriram

chemistry scientific group.

D, Basavoju S. A Green one-pot three
component synthesis of thiazolidine-2, 4-
dione based bisspirooxindolo-pyrrolidines
with [Bmim] BF4: their in vitro and in silico
anti-TB studies. Mol Divers 2024. 1-5.
PMID: 38789853.

Hassan SA, Ziwar JB, muhammed Aziz D,
Abdullah MN. Sonochemical synthesis of
New Thiazolidin-4-one derivatives as potent
anticancer and antimicrobial agents with
Docking design, and Energy gap estimation.
J Molecul Struct 2024; 1301: 137282.

23.

24.

25.

26.

27.

28.

Hassan SA, Aziz DM, Abdullah MN, Bhat
AR, Dongre RS, Hadda TB, et al. In vitro
and in vivo evaluation of the antimicrobial,
antioxidant, cytotoxic, hemolytic activities
and in silico POM/DFT/DNA-binding and
pharmacokinetic analyses of new sulfonamide
bearing thiazolidin-4-ones. J Biomol Struct
Dyn 2024; 42(7): 3747-3763. PMID: 37402503.
de Oliveira Filho GB, de Oliveira Cardoso
MV, Espindola JWP, Ferreira LFGR, de
Simone CA, Ferreira RS, et al. Structural
design, synthesis and pharmacological evaluation
of 4-thiazolidinones against Trypanosoma
cruzi. Bioorg Med Chem 2015; 23(23): 7478-
7486. PMID: 26549870.

Abumelha HM, Alatawi OM, Alessa AH,
Alatawi FA, Bayazeed A, Obaid NA, et al.
Synthesis of new pyridine-thiazolidin-4-
one and pyridine-pyrazole-thiazolidin-4-one
conjugates: Molecular modelling and docking
as antimicrobial agents. J Molec Struc 2024;
1309: 138233.

Ghashari K, Mahdavi Omran S, Khalilpur A,
Jafarzadeh J, Taghizadeh Armaki M, Hossein
Nejad A, et al. Antifungal Susceptibility of 3,
4-di-hydropyrimidine-1-(H2)-L-H1-pyrrole
Derivatives in Candida Clinical Isolates. J
Mazandaran Univ Med Sci 2022; 32(215):
26-34 (Persian).

Moorthy P, Ekambaram SP, Perumal SS.
Synthesis, characterization and antimicrobial
evaluation of imidazolyl thiazolidinedione
derivatives. Arab J Chem 2019; 12(3): 413-
419.

Trotsko N, Kosikowska U, Paneth A, Plech
T, Malm A, Wujec M. Synthesis and
Antibacterial Activity of New Thiazolidine-
2,4-dione-Based Chlorophenylthiosemicarba
zone Hybrids. Molecules 2018; 23(5): 1023.
PMID: 29701728.

1o g0 « PRV o)laid «@)ga § (- 8)9>

ohdjle (i) ol slEibily dlas WA


http://jmums.mazums.ac.ir/article-1-20802-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-01-05 ]

ul)lSem g 55313 le

29.

30.

3L

Tahlan S, Verma PK. Synthesis, SAR and in
vitro therapeutic potentials of thiazolidine-2,
4-diones. Chem Cent J 2018; 12(1): 1-11.
PMID: 30515635.

Youssef MSK, Abeed AAOQO. Synthesis and
antimicrobial activity of some novel 2-
thienyl substituted heterocycles. Heterocycl
Commun 2014; 20(1): 25-31.

Barakat A, Soliman SM, Al-Majid AM, Ali
M, Islam MS, Elshaier YA, et al. New spiro-
oxindole constructed with pyrrolidine/thiox
othiazolidin-4-one derivatives: regioselective

synthesis, x-ray crystal structures, Hirshfeld

32.

33.

surface analysis, DFT, docking and
antimicrobial studies. J Molecul Struc 2018;
1152: 101-14.

Ghasemi B, Najimi M, Mirzai MM,
Mohmedi-Kartalai A, Askari VR. Study of
antifungal effect of thiazole derivatives and
silver nanoparticles, An in vitro study. J
Jiroft Uni Med Sci 2016; 2(2): 10-15.

Desai N, Joshi V, Rajpara K, Vaghani H,
Satodiya H. Facile synthesis of novel fluorine
containing pyrazole  based thiazole
derivatives and evaluation of antimicrobial

activity. J Fluorin Chem 2012; 142: 67-78.

wq

1o 10 g0 « PRV o)laid «@)gd § (W 8)9>

ohsjle Ak} eolc sl alss


http://jmums.mazums.ac.ir/article-1-20802-fa.html
http://www.tcpdf.org

