[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

AR SYANVA & HOLIPRXW TR H O3 (SBgduo vl Sy pole oIS Lhdgly sole alxo

VFee o YNY: 0 g g ,b VFee 599 pes oSl 0 yloult o 9 Comns 0590

95¥ &9 » Rhizopus g 46 sladigs (31) Cgis ol im S 3 )
sl 3T g0 g Galleria mellonella o pas>

Y . Vi T
ooljazi olga voxo ¢ (sobICd g0 dnouw

o Jalge ol 9550 58 Lo AT il go 35l 50 (6l Slsl ole 05 bl s )5 45l 59 L oo
WSloads (5,5! rex e o b alize ailis 5l a5 R a@rrhizus ¢ R. microsporus sleagw (o5 Cogae @08 il co Sl
Q8,5 18 ) )90 bge o Galleria mellonella o i 4,  alfiole;] Jow jo

10%/ml ol cdale Lot oY )0 598 43s5 90 51 ST ,o 3l 0,50 VY cdigus YF olows  aBiulo;] adlllas ol 10 1oy (9,
el sladiped 2855 15 () 9)50 b (BRELST Sige 55 asgs Cal jloae A (alis lony iad oslel g 52 (sl 5]
38l alensg 4 g lel oMol a8 8 15 sy 0550 59, VT Deay (Lsle3T (sla Goge 5 59, e 4y 0yh 9 (0 end
3eslatwl b bdaiges sy a4 by sboosls .ai sl Graphpad Prism (GraphPad Software, San Diego, CA)
Al ad,S b s de o o[-0 5l kS pvalue e wsal 5JUT log rank el eslaiul b g o, Kaplen-Meyer sla loges
ol .cewl 009y R, microsporus 1 iy ool maali sldjige g opi> 9,¥ o R.arrhizus gz, Sais ol gl
@ bgye Gloayge Gl )0 g 4l (glulaz e b (b3l e g S yo Glie 0503 jloliss R AFTRIZUS 4yl 90 50 o505 loe
30 30 yuo 9 S o bl (6,50 o 9 S e lie 5 RO MICIOSPOTUS 4555 10 Cnn jod (655 h o Sl A0 gy juitin AigS S
e e Hlis |y i 5501 S alKtslojl Jao g5

Cuo b Coale bz, B 5l og)5 cal 4 005 o bliiul iz larme gt b (lbaisnd 10 see 9 S pe jop 4 azgi L 16 S At
o1y Jed JB bl oyim oY ‘S.auli::.,-.uﬂ Joe ail oot 01381 o (g Lo sl 4 0l aelie Layl )y cails (b
DS oo Cowdy Slem Jow b anglae

SRl sage Galleria mellonella « o5 los « g9, 1 goulS sojly

9 Galleria mellonella o i 9,¥ (59, » RNIZOPUS 7,6 slaaiss olicisic lim b3y olszaame ooljcizs ipons gLl g 1€l

YABY-55 1) YAV F- - 3 Bodo dgd Sibiy pole olSiils dmghy sole ale BIKiylo)l igo

Olml Jlg juw (519 jamw paS> s&ils culy pole 03SSLs ¢ ol Can j 23,5 - )
Oyl g gie Sy pole alSESL (S jy 2SI ¢ guwliid g B 9 owlis JSSl 09 S
VFIVAVEEAY g G92i0 SOMAYEhI9@gmail.com : Suig Sl gy = VN DIVY I I PV 10al5 6(J ghanno 0 3kauss 95)%


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

o0y ed 9 5oLl 9o duouw -

>l )0 Coshe (pl (6 S50 (p s g A slags e
Gl e 0Pl gy Sisie (V1) Clodgy (gt
Al sladle ;o (V) ailios 55 Sl gl )0 lacisie
255y Slagylo jloslitul 4 azgi b Cighe (nl Sop Gl
Nom s P> OMie b Glilow 50 Gl gl 0aiS
5 Y sb oolaiul (s jaanmlssS wais S cobs eslacl
a9y ool oblig 5 eonl @b cile daasy iulsSs,sS
3 @il Sylae o pin (F gVY-VE) ol ong w,
;5530 9 Lichtheimia g Rhizopus _wgig5, 455 slog,ld
k5 4 Rhizopus arrhizus (V) <l oals 5,135 Mucor
Slge 5l ooy A g mjeSaleysSae 3lge 5l ooy Ve Lale
5% 55 90 g Lichtheimia slaaisS ail oo Jlyjsiny Cisac
R. MICrosporus g gi, 4555 ;500 .06,.8 oo L8 pgo plas
—£) il oo 1) 1) anies ollow 5o Cgas bl pgws plie
sbwl yo @l, 48 (izee Rhizopus arrhizus (0
Mucor g Lichtheimia .(\+) <ol lpl jo 3550l 155 50
Loyl 5o lowm ! O)lae aueyo VA ool cels ggamms o
sl o @l g Ko 5l (Y wilb s
Apophysomyces  slaaisS 4 (lgioe comjsSaleysSse
3505 o,lsl Cunninghamella Saksenaea Rhizomucor
abl, oz Bl 6g,S ! K wag OF NB-Y)
b oo Bulkholderia  aie 0,5 658U b lag)] oo o
o Jg5 Jule Burkholderiaceae oslgl> ;I (6,550 (pl
L o axils antimicrotubule cools oS canl puSoy,
Sleys 5o Wlgi oo vy Ol S5 sl sl 5o (23518
g S o 2l 398 9 59 (V) w8l s o ol Lo
s0d b3, sdgm 2lié ool 5l oads (5jlulas CBS 111563
2 @B ol sl eslainl gl g laie Wy go a5 (VA) conl
aS 09wl pojeal alBAS 0 sl olde dlge s
Sy widlbior (Sl laarge 5l sl asme slads g
,S5Lis R, microsporus 453 o,50 50 oz (JsSse Slallas
29 Ml Jo¥ge mhw jo 45 cnl 3 olE S5
3 Lo R.arrhizus 4555 0,90 ;0 ooy plosl Olalllas ol

YFee 599 ) c Gl 0 yloull o 9 st 0590

sblhe 0 a5 oog Cudgple slaz,B Lo JlyeS 90
Ngd o 038 slud > 50 olgs g ol S sk EIEN
Lol g 00g0i Joo (I Sy 0uiiS 455 Glgis 4 lag,B
o M5 9 6))sliS SYgame ;5 05e 5 pab sd wld
S BB (g5,5las e po (VL s a0 oads
LSl VU ad, Cepe @ drg b gl cnl (1) abl e
oy b adgi 5 9 YU Ol o aly olles slass,
iz oolie GlaanF @wgl slcdple 5 lawpl )l
s7ab o b aS wiil e Coio 3 (i slaos sl oy
gl Glcadplio ads (V) o5 aalss ol s jlewe Jlo
S (SSY sl Sle apnsl) T gloaal aiils
GlasSy Vsho Glusam sl ) cilizes lae 5l
alize gbaaisS 5l g)ls dlge g (fim; S g (S
wlgige 995 aigh 4y plaS Ha aS Wlead ()55 09,5 (il
sl yo SY¥gaxe cnl (o3dls, Lol 5l garlae i
SaisS (V) wps by |) atwly glacais 5 )b
5 bgw al p s slalid adg 5o 5L po 5l JlysSse
oBass 51 (F) wlaxd, o IS 590 slwl laysiS )0 zip
Generally (ol z,8 e 4 R. arrhizus z,6 (IS
4 ;0B 5 048 o a>lLiRecognized As Safe (GRAS)
0,5 ool (FT) wilice ilie )5 wlie 1 oolizul
oisaleysSee Cigae sbml 4 B mee 2B
0392 )bl S131 3 1 59Sole;5S g0 Siighe j9 Blioe
2 el g 2l b hlew o Cdshe cpl G9n (Ss
Ja0 4, ST O-Y) cuwl oog wly 4 gy ol sleans
5 b slacishe 4 Cuns (7S Egnd L j3Sole s 90
Aoy oSy ablige 055 p Tails 5 skl B
(A wibioo YLl ol Cdyiy Copn g e g Sy
Ol «ighe mose 5wl lane; lew g5 A an
30 Q) Gl ouls )38 ws,o YoV e o s g S e

Shkel ¥ogs cobs (lpl je el plxl (555,0 asllas

O3 (9ot (Sloyd = (Sl lods g (S pale oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

S jod 7L 50 99290 (S gy e ;53U 055 (00 15
loargn 5loslital b 5 e jeileysSee (solow bl
@S 5 48,5 )18 (s 990 e gl S e 5 S
Joe gl 4 aBalejl (ige 0 alie mls L aol>
DS e 8 dulie 0550 (b Slislejl jo o lasten
aie ;0 1y 6los S Sledbl allisle;l slaJoe 5l solaul
2ol Sl sy, 5 misSaleysSse JsSse calis
2 aallne ol 5l Aol mls (Y8) cadd ool 5 Lo LS
anlez by asss pl o Slae 4y s b bl (e

Syslisn a3 1) ishe 95l e St ISl g 98l

=B b digei (5 3Lw ookl

B Lgad YIS olows ‘@&zguji adllas ol o

CBS-KNAW 35 16 5l badsges () 23,5 13 o)y 3,90
slass (ylee ol 5l ool ags (Utrecht, The Netherlands)
95 Juld 45" aisgs Rhizopus microsporus aiss ;| aiges VY
Shalbce b wges ¥ g o 0lie digel Vo lase digel
@ B 5 Camien 6L ol Wged 90 Sl Gl (0
Ol BB wigas g0 Sld 5 wdlbios GeeSsn, e Sy
b spdm () Jpiz) aiibios s 5l (ke 5 Smpon 555k
k3 ldllas )3 baysw (nl )5 Camjon L jpa> pos
Sy gz el e 0 clS byl eslanad L
3l diged VY olass (V) sl 009 oo, Sl & lag uSL
O Jols a5 w8 )5 )18 adllas 9,90 33 R. arrhizus )8
ddlos (Gl Lges Vg olE dges O (ame digel
ol auyly 9o Juls R.arrhizus z )8 acgezme ) (sbodiges
delemar (n=5), arrhizus (n=8) a4l il g0 aisS
wbdlim Gble 5l adlhe ol o ond oolitul (ladiges
ouds ojulided slaargw () Jgaz) dilodwl Cowsds coiio
(MP, Oxoid, Basingstoke,  ysio cdle oS laxs (g9, 5
ClS laste A w9 48,5 (108 54, 90 a4 UK
Y Soeds 5 o0l Jiiie (MEA, Oxoid) 5T o5 st el

Joe 9590 40 il 465l o5 cole ax o Ve gles o 5,

YFee 599 ) c Gl 0 yloull o 9 st 0590

RNIZOPUS (w935 sl 465 11j cighe
oolaiwl (Y+-1) wib oo a8 4, delemar, arrhizus 4z, g
Do gy Sz J el (g, ige wiile Sl lobiwy
Slp boige 5l edlinul ailee Jste belse i lon
@hlen Db 5y (ZBas Glagle Jlow)p
oolatwl Lol (YY) cewl a8 5 )18 oolatl 0,90 oo},
5 oloy (D slacosgame L YL obde jo ol labiny 5l
ol b as leslatwl ass jo aib oo axlse 4 ja
oyt oY 0S8 axg Sy Sliis g ¥ il
O bawe Sldlae o 05,28 sba, Galleria mellonella
o i 5 ¥ (VEXT) Cosl 0395 oolicias] 3,90 53, Laws clog 8
alie go,Sles a5 il Comgar sl sle (sl
5 23S oo L 1 Lo sl ol Jlae! iy 5 050 loipmssS
Bio 4y ol aeST e aiile LSl 0o olgs s b
asb o Burkholderia mallei asle ob,aSL sls Jolw
olyad edle s b by ¥ ol ,o Cogie sl (YSYD)
39 dgbee Sl Lozl o g 0y Jwgen ;0 Guidle bl oo
e 0y Slogtd & g )5 S 5l el (slag,Y ez
5 ozl calls Oliis del phaw w0 0 K,
S92 ohlaibay jo (G (Gl pras L) (VL 60 5o
3 el Joo plpiedy Sldo cpl a0 5 a0
@ il ol ¥ WS o pihe Sl Sl
5y ol sl placaze shls anila oas STye>
Cighe 4z 51 (VE) ailce S| 05 4 5ls pos 5 oo
RENPCINONYS S N[N PR AR oS
oSds ams e £y sliel Wis ¢ Calis 4 e ol Lo aile
Ol 5 il mlio ;5 baisS ol gl solinl sgms b
g ol o yd Cuale @ Az b g misoleysS e 9
il Glapusile il @B (pl gladiss 5l (S
S pNin g ablie ool b0 pS 15 Slaise laaisS ()l
‘S{I)"_g)Lc_.e.g Goaxg LI (YY) Seds wlolis Cogae o2
@l ol @l 455 90 LUy (YA (ogisn, sloaiss ol
Syl ase b ol bls,l s ehibw Gud 2Ll ces

sy 9,90 Galleria mellonella o i 5,Y Jow o baaiges

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

o0y ed 9 5oLl 9o duouw -

BuF sbye 85 18 eolitul 5y50 (hge OF ggexe
e 385 oo 418 oy 550 59y 00 L A Bl ol
03 el (ol o5 atile (65l 5o Jeld Ll se L
(el YF 0 7Y L g celo FA Jo as 59 410 d50>)
OMae Shw ol Kl a0 YV L o Ol ax e cdl
L ols g5 1 wedle ol 45 pla e 25l oo (8 e o055
VF ey 00 Gieleyl ias Bds ilesl 5 IS gl Laa>
b halesl 9)50 slagige solad 5 @bl anils il l any
L b L3l sla plasl g iz, 5l Glhslig ! cdsem
S (7B Gy led Glp Ol Ced 10yl Cund
a0 V0 loo o baygu ol ploxl wid )3 )13 aslllas 540
eSSl 5o, ¥ Sae g a0 ¥ Jolgd Lol 5 le a0 Y2 U
az 0 Fe 5 FO D DY DO slos ;o baygu yizpd ol
Syl A lacady )0 bay g il 450l 55 ol 5 sle
O ab 5 15 Sl o s 8T e st el

ol Sl g & 525

Graphpad Prism 1581 ¢ 5 alwg a5 (5 ,l] @ledlbl ples
Al el ¥V oass (GraphPad Software, San Diego, CA)
3 eolatwl L dses sl a4 bae  gleeols
log el oolaiwl b g o, Kaplen-Meyer lalsgal
S5 0 aoys /00 5l S pvalue e o 5JGT rank
(Median Survival uile oaiy Sy Sl 0l a8 S
L s bag,Y 5 aws 45 ey slins 4 aaiges Time, MST)
Al oo los yo by ige

SN OllasMe

S (S ple oSS Lawgs 3k cal Jlisesn
(IR.MUMS.fm.REC. 1396.457 =1 o5) ol o ol

R. microsporus sladsgw i, glp age ob, sl

ol Gl i ab; les g ol )T il az 0 VP sles
50 laaiges 35T 0wl Cavoas OY-0+ °C odgaza ;o ladsgu
collae w4 ol ol 5 Sl a0 T LY Sles ol

R. arrhizus sbaaygw ol lp aige ob; sl ailosg

YFee 599 ) c Gl 0 yloull o 9 st 0590

Al o sl (BT gl Sl G e SRS
S g el 107 Clle 5 eud (g)5leex PBS il
Ohge dige o bl 4 g (2B age o 6ln e
oY 5l osliiul b b gl o args 0,85 5,Y b g aliols)]
Ol 5l Nistee 655 4 °C gles o 5 0l (B)leds lgs
P4 el Sopw SSTL oo ) oo gl Gl
PBS il .l cewsas Vo7 olos cale B 05,5 oo 55 5,
R. microsporus CBS 102277 4,9 5 fiw J 05 lgie @
22285 )18 eoliinl 550 Cutie g lore (b slica
IPS 8L ;I G. mellonella o i §,Y (yg051 5,90 50 (VY)
(Insect Phosphate Saline; 8/76 g NaCl, 0/35 g KCI,
15/76 g Tris-HCI, 3/72 g EDTA, 4/72 g Na-citrate per

5O e J S laiedy 3U pl ol oola! litre, pH = 6/9)

lexe 4 R, microsporus CBS 1022774550 g (y503! oyl

Sl oz pekie 4 28 S 13 ooliiul 3550 St 1S
dges ,» Gl @ oy oY sue Vo olaws 5l ygesl 1SS
el 00 1S5 b 99 ygey] o g el i ool

il al> 0 ;¥ :Galleria mellonella o i 9, Joo
5 bag,Y el 418,55 oolitil S50 ees] ol sl
bg,Y 039 03,5 5 S0l o 518 °C sles o ool
4IPS 3l ;5 ot ags sl ygenl Coul 0098 )5 < /Y= /F
g 00l gl Sladiges ol &5 bag)¥ (oS3 b end
5 S (S0 530 °C 43 35, (b Sutess S5 slaaiges
58y o 3l alis sloged a4 lag ¥ (T, i a0l gy g
(YY) sl oo Ll

L CD-1 oole jge sae OF slows 1 plKiubojl hge Juo

AAD (G diwd 09,8 YA o catan F-O o L Y-YO 50
Sad b ad,S s 09,5 o gl hge dw Slaw
PRl Jas jo 0als 5 sloayses 5l oae A alis e
NN Gl (22) WaD wyp s e Joe )3 0pi )Y
S en o0V ol S L el ) 2 e
Al haid aald 0g)F ad )5 Shge (N 4 (00 S Gk

ol 48 LS adse 5o asllas wisges il |, PBS

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

sl Cegpon 5L 36 sloag b anlis 4o 40)

£33 39y > s 3 S yo (0-80%, av. 58.33% £ 40) wages
dw ol bdiges gilolas aue b awslio ;0 040 lolias
loline @l (b g (e (Jazme sladiges 095
@l ae b baygw 0 Sl len ol el Casoay
@ bgye sbagw Hle 0 soel cavsa s g Sggie
sae A slass (398 sladiged L I dog pate S S
o5 030)] 8l dleads (gilulaz glite plie 5l 45 diges
(4 R. microsporus, 2 R. arrhizus var. .soui #8,5 Lo
L b %se sles delemar). arrhizus and 2 R. arrhizus var.
R )0 e 5 Sy ol iod il 10° /ml clale
039 59, £ Sy (wNikeo L 1FFIFF Ll microsporus

R. arrhizus var. delemar s,40 ;o ol cpl (1) JS&) ool
30 Sl e LEPIFE Ll g 0ols Fy 59, 0-F Sloj o3l o
Sley o3k ;o Ve lie 4y ye g e var. arrhizus o ,ge
e 0S5 0ei ladygn (o ) JSG) Cewl 004 39, Y-V
Sasw b ply 5,00 9 S50 (CBS 339.62, CBS 112588)
595 5 (CBS 700.68, CBS 631.82) n olgs llys wdle
CBS 136239 (R. arrhizus var. arrhizus) a; g .sols olas
Iy e 9 Sy lime o s Sl ol (gilwlas S>3l oS
Pl Glajise ;5 0ud ili sladigel ;0 (e 40
dw bl g bdiges gilulaz aue b awglio jo 0l 55,
bl @i (b 5 (2l (e sladiges 055

Suels Cawoay

RhIZOpUS (519505 sl 4355 (21) cighe
ol @l ain by les g ol F il a0 Y sleo
520 LSE el ol cassas o5 Sle 4z, FO leay g
55 5 Uiged o gl 4y 9¥ Vol ookl b oyt )Y (05
el FA 51 o ol 5o glas a8 ols jlas a0l 1SS L
Y0 ;| ;oS CBS 324.35, CBS 137314 (slaayss Lzl 4
CBS 631.82, CBS (slaay g Litiwl a5 (9031 59, 02,51 50 5
T S e 5 Sy e el 035 15% 5| ;oS (137314
& R. microsporus .l osgr i 1S5 LIS yeesl S,
Sbul s 5 5 pe 70-100% (av. 87.72% + 25.33) e
o) cnl ools #5 59, V-F.0 gloj o3l ;o el () a5 05405
90-100% 3o 4 yo 5 5,0 R.@rrNIzUS 0,90 ;0 (& ¥
Ol ol 0399 39, 12 Sloj o3L o (av. 98.34% + 3.11)
90-100% (av. <R. arrhizus var. delemar,. 4 S .
5 S Olye var. arrhizus s,50 ;o 4 96.67% + 4.24)
(Y JS5) Ceul 0393 95-100% (av. 99.38% + 1.76) .o
T8 o900 adlged Jloline i jly 93 G Dplds azes o
39y Ome9d 40 48.77% Lo 9 S e l5ee R, microsporus
R 9,90 50 o8, ) &S b jo el 00g s 51
Solias 4555 50 ol le gls .l 0050 Y+ arrhizus
p95 335 0 Roarmhizus &5 5 593 2lis lem ;Ska g 009
4 Sy 9 S wlidl Rhizopus microsporus.asl
Bas e olis 0gr 5l Lislesl BT e, 0 TAND ol
o Sl 4 ol 4T cegier oSl 6l slaayge

2 Aol @l dbayguw (50 Camjob (551 3524 g lulaz (e 5 auie aisS ol liolesT anlllas sl 45 oolitl 550 (>, slodiges 1\ Jyax

b 51 Joe g0
6 1 No
CBS
S9Nl R. microsporus Tempe 6 1 Yes
112588
CBS 339.62 &gl R. microsporus Tempe 6 45 No

1Fer 592 1o il 0 )lould (ks g iy 090

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

o0y ed 9 (sobT 9o duouw -

CBS 631.82

CBS 700.68

CBS

102277

CBS

112586

CBS

124669

CBS 264.60

CBS 294.31

CBS 337.62

CBS 536.80

CBS 537.80

CBS 699.68
CBS
120808
CBS
136239
CBS
120809
CBS
136236
CBS

136237

Ol S

S gl

395

Sl
sl 3l
[l
a3l
[l

oSt

oly!

ail,s

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

R. microsporus

var. arrhizus

var. arrhizus

var. arrhizus

var. arrhizus

var. arrhizus

1Fer 592 1o il 0 )lould (ks g iy 090

Bread 6 1 Yes
Forest
35
soil
Human
' 2 No
rhinocereb
ral
Tempe 2
Human
, soft 3
palate
liver
abscess in 2
pig
Cow
2
foetus
Tempe 3
Sorghu
1 No
m malt
Sorghu
1 Yes
m malt
Soil 3 2
Sputu
2 2
m
Soil 2
Sputu
2
m
Soil 2
Soil 2

O3 9ottty Sloyd = (Sl lous g (S pale oGS Ao


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

sl 3

Glrie

TRy

eHE]
Cles

A

var

var

var

var

var

var

var

var

Soil

Chines

e yeast

Sorghu

m malt

Soil

Cocos

cake

Tempe

Sorghu

m malt

Pig

RIiZopus (usis5; sl 695 ) igae

2.5

Survival curves of mice infected with Rhizopus arrhizus strains (1x1048/ml)

100

% Survival

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

80

60

40

204

12

Control (PBS)

R.arrhizus var dele(CBS324.35)
R.arrhizus var dele(CB5136238)
R.arrhizus var arrh(CBS120808)
R.arrhizus var arrh(CBS136239)

2Rile ;T (ige 13 059, VE Sloj 03L 0 R MICrOSPOIUS w555 oo g S yo jloges :1 Y IS

Survival curves of mice infected with Rhizopus microsporus strains (1x10~8/ml)

TeRT T

% Survival

P-

1Fer 592 1o il 0 )lould (ks g iy 090

10

12

Control (PBS)

R.microsporus (CBS 700.68)
R.microsporus (CBS 339.62)
R.microsporus (CBS 112.588)
R.microsporus (CBS 631.82)

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

o0y ed 9 (sobT 9o duouw -

R. arrhizus
120
100 I
% 80 = 24h
£ e0 - 48h
5
&S 40 m 72h
20 = 96h
o : : :
™ 120h
B S A S S & Ay B =T SR N,
P TS S S g RSt SN 14ah
ST S A LGV LGV (P A4S, AS S Sl R A =
B e S O A i
SRS TSI IS I F T T
mortality speed

opi ¥ 13 0h9, b Slej o3l o R. arrhizus A5 5l Al g 90 jue g S pe jloges Y JSi

120

Survival %

b3 N v
5P & B GO \F 2
S o P P Ple c_’»“"
STRT & F T :3*

R. microsporus

)

mortality speed

- 2Aah
- A8h
m72h
= 96h
= 120h
= 144h
T ! !
@

opi 9,¥ )0 039, Likd Sloj oL ;o R MICIOSPOrUS 4558 o g S pe Jloged :o ¥ JSCo

Al ooy eolaiwl 0,50 j 1 leSee a4 bge Ollae
5 i awlie Cyz ige Juwjl addllas opl jo (YONY)
by Joo Sl sateosty 3 g ey 9 Ghalejl
G5 s 9 S0 Gl cldlae Ko jo .cewl oads oolaul
9 Vo sled )3 JlhsSse sladisS ;00 b avalie ;3 usigin,
Slime (YY) cosl oals 5158 pagads o 5 cole ax 0 YV
R. s 51 5YL opi> 4,¥ ,o R.oarrhizus o 9 S,
LU, 5o wilg so glas ol (12 ,55.a5) 59 Microsporus
L awslio ,o R.microsporus sl sYL o, age sbes b
Al oy g, g Roarrhizus 465 oly eS aigy gl
5 9 ol,5 ssle ax,0 Y- R.arrhizus gl 4y ol sbes
5 A,y ole il e ax,s FO R, microsporus o;ge
53,5 039l (gl b uacslE s o adyl

ol 3l e 4 JhsSse sl aibiee #5555 (b

L Yl slales

VP e 592 1o it 0 ylould ok g s 090

0 i g,Y Gali:;.%uﬂ Jow 5l eolanwl b casllae ol jo

208 byl e @l 48 50 @hisilen Ol
=y > Galleria mellonella o> oY 5l oolaul
Sodsw pizee 5 Glie (8l sl 2lis)les
asls ol enay I, Jod LB z L Madurella mycetomatis
9, ol 5l edal cassas aRisle;] bl (MVY) col
L Candida 4 Aspergillus z,8 ol len (sw)p <>
sbass hislen Sy > oo Gl S Geizes
Gﬂl..?u u‘)‘\.\.ot.m.» (YY) el 0dg) ):.Aiuf.a_ﬁs.o ‘J|)959.A
slacals s 4 ise 5 (sad azS95 (s 5 wiile
Sz 1y el Joe Ll g b (Sojeds b 9 s L

2 ohele ol sl el alRilel slaow,

O3 9ottty Sloyd = (Sl lous g (S pale oGS Ao


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

Sbagw jloolatul jelate pl 4 gl o2l baosls auslic
355 a0 wenlie (2Ll (glaJae 5 (29,Sn o il
i el 033 plbdigas 3l eolizd axlllas ol 53l zal (FY)
Ol o sles 4 o3 ( S5 sl o] ged g A, sled
455 (b odgll sladisal e 5 Sre (loj ooy b 2
4 g Lol oo 5 Sye a0y Gl 05l Csday 5 (28
28l s s olen obml LaulyS b slaslie slaadly
5 R. microsporus 5 R. arrhizus g5 g0 o ols olas oyge3! oy
daals eS9e wiile b Cuo ) me Sl ez
b ole Glie 55 Cdgie sbml @ ol pga)lish 5 sl
Oloy 50y9) Cawdds b Gy (TVA) il o o) s ai
p3¥ oloj & Glge ol (Sogll wo s g ladigas oo 5 Sy
Silom S ) 568 5 Ol pleys 5 hlew o9 e

@lisslon Ol 5o pialesl ol ) ead Cens sloaysms
Gilwlaz sraises ;o0 YU ol lem doyo wing Oyl
4 axgi b cel oud cdalin i ae mlie 5l oads
@hissten 5 g Sl 50 ()8 455 (nl gy (S0 S
S9y0 LSS nl 2l slen Ol (o) ol o o]
a8 adllas cpl o el sy el 4 axg b abb e
5wl D925 j9She ladieS 3 ilem adg o SIS
5 ol aoe ok g Shw) Kol @ wb crlple
Sgad 855 51 T Gilisee aylio

pole olEzils AOVAYY o Lo 7,k ay bigs o 15 ol gmlis

2l gs Mo (Sb
S35 pale oty il al Jbo ol i Jlo (ol
3 0929 :28b 50 (Bl

1Fer 592 1o il 0 )lould (ks g iy 090

RNIZOPUS (w935 sl 465 11j cighe

OhlSes g S aslllae jo anilioe 0,655 (2Ll
slaiss (7)) Y-10 Jls ,o Kaerger et al. 2015
S o ails ol len 4 i bl cangole S
e g byl s 55 Caoglie ¢ gl o3Il aile alge ,Sy0
o i g,¥ aBisle;] Jaw g0, auilas el (ol jo 5,56
W 50 g e oe Al ) (petn Sdgde Joo (Shge
oS ol sgmy b 1 il awlie LB alols mbs
@l (pRall s Jue 0 end puyn slaaises
gy ool (V) sl e alie Jow g0 o odel Csddy
5 wolhe (pBnLGT oo lsie & opim 5 )Y Joe collE
R g8 VL alis,bom 0l ulod oo 05E (b Slalllas
byls alie jige g o> g,¥ Jow g0, joarrhizus
ol 4)ly 99 Slee 5o (Sl Dglis adbioo 0l 50 S92
Glp cal Sae aygw ola Sy o,ls dg>g aisS
99 O Dglie bl ggeze jo il SWil LS (5 S A
33 S el 038 L e g gl )3 Sl L oS
Wlooges ool wssgiy diges Comgr Sl 5l a5 Slalllas
olee 0o 1y g olins glis gesl a5 Lol s (P YD)
o ol g 0ol Lt vl mlio 5l oid (g3loliz (gladiges
sebes Lyl 1o Cigie olomy] 45 b aigas oyl 15 sy Yo
S o Ol wdloo (ol s (B 4 Mo 9,8 o aile
g (Fp 0 Swajer 8L jpa> b (bl e g
Cogie 3 baisS ol i lens 45 35,5 o bl IV cosly
TV) asl sl 6 55b cpl 392y b (bl mjoSleysS e
30 g YU dslllan 5,50 (g 10 o 9 S5 0 Ol Cae s (YA
b Glhae ol ol ool 039 il 5l 4l slajg, lea
Ol Vb e 5 Spe obml g (b )5 Cishe (590 Loy
4 dBboe pmeSaleygSae Cighe datiin 45 adloe obsS
Dyl o witS e (oS 5 aiile (69)lse dy oo Sl
13 (V) sl oo 18,56 loygesl s o gl S
OBl B o3g: (55900 Dlalllae ;o (LS sla JS5ig 5l oslita

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

o0y ed 9 5oLl 9o duouw -

1-Dolatabadi S. Mucorales between Food and

Infection  [Thesis].  Netherlands: ~ Amsterdam
University 2015.

2-Hesseltine CW. Microbiology of Oriental Fermented
Foods. Annu Rev Microbiol 1983; 37: 575-601.

3-Jennessen J, Nielsen KF, Houbraken J, Lyhne EK,
Schnurer J, Frisvad JC, Samson RA. Secondary
Metabolite and Mycotoxin Production by the
Rhizopus Microsporus Group. J Agr Food Chem
2005; 53(5): 1833-40.

4-Hong SB, Kim DH, Lee M, Baek SY, Kwon SW,
Houbraken J, Samson RA. Zygomycota Associated
with Traditional Meju, A Fermented Soybean
Starting Material For Soy Sauce and Soybean Paste.
J Microbiol 2012; 50(3): 386-93.

5-lbrahim AS, Spellberg B, Walsh TJ, Kontoyiannis
DP. Pathogenesis of Mucormycosis. Clin Infect Dis
2012; 54: S16-S22.

6-Rammaert B, Lanternier F, Zahar JR, Dannaoui E,
Bougnoux ME, Lecuit M, et al. Healthcare-
Associated Mucormycosis. Clin Infect Dis 2012; 54:
S44-S54.

7-Lanternier F, Sun HY, Ribaud P, Singh N,
Kontoyiannis DP, Lortholary O. Mucormycosis in
Organ and Stem Cell Transplant Recipients. Clin
Infect Dis 2012; 54(11): S35-543.

8-Quan C, Spellberg B. Mucormycosis,
Pseudallescheriasis, and Other Uncommon Mold
Infections. Proc Am Thorac Soc 2010; 7: 210-5.

9-Ribes JA, Vanover-Sams CL, Baker DJ. Zygomycetes
in Human Disease. Clin Microbiol Rev 2000; 13(2):

236-301.

YFee 599 ) c Gl 0 yloull o 9 st 0590

10-Dolatabadi S, Ahmadi B, Rezaei-Matehkolaei A,
Zarrinfar H, Skiada A, Mirhendi H, et al
Mucormycosis in lIran: A Six-Year Retrospective
Experience. J Mycol Med 2018; 28(2): 269-73.

11-Ribeiro LC, Wanke Da Silva M, Dias LB, Mello R,
Canavarros FAPB, Leite DP, et al. Mucormycosis in
Mato Grosso, Brazil: Case 1089 Reports, Caused By
Rhizopus Microsporus Var. Oligosporus and
Rhizopus  Microsporus  Var.  Rhizopodiformis.
Mycopathologia 2012; 173(2-3): 187-92.

12-Skiada A, Pagano L, Groll A. Analysis of 230 Cases
Accrued by the Registry of the European
Confederation of Medical Mycology (ECMM)
Working Group on Zygomycosis Between 2005 and
2007. Clin Microbiol Infect 2011; 17(12): 1859-67.

13-Binder U, Maurer E, Lass-FIérl C. Mucormycosis
from the Pathogens to the Disease. Clin Microbiol
Infect 2014; 20: 6: 60-6.

14-Kontoyiannis DP, Marr KA, Park BJ, Alexander
BD, Anaissie EJ, Walsh TJ, et al. Prospective
Surveillance for Invasive Fungal Infections in
Hematopoietic Stem Cell Transplant Recipients,
2001-2006: Overview of the Transplant-Associated
Infection Surveillance Network (TRANSNET)
Database. Clin Infect Dis 2010; 50(8): 1091-100.

15-Petrikkos G, Skiada A, Lortholary O, Roilides E,
Walsh TJ, Kontoyiannis DP. Epidemiology and
Clinical Manifestations of Mucormycosis. Clin
Infect Dis 2012; 54: S23-S34.

16-Gomes MZ, Lewis RE, Kontoyiannis DP.

Mucormycosis Caused by Unusual Mucormycetes,

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

Non-Rhizopus, Mucor, and -Lichtheimia Species.
Clin Microbiol Rev 2011; 24(2): 411-45.

17-Chakrabarti A, Singh R. Mucormycosis in India:
Unique Features. Mycoses 2014; 57: 85-90.

18-Rohm B, Scherlach K, Md&bius N, Partida-Martinez
LP, Hertweck C. Toxin Production by Bacterial
Endosymbionts of a Rhizopus Microsporus Strain
Used for Tempe/Sufu Processing. Int J Food
Microbiol 2010; 136(3): 368-71.

19-Dolatabadi S, Walther G, Gerrits Van Den Ende
AHG, De Hoog GS. Diversity and Delimitation of
Rhizopus Microsporus. Fungal Div 2014; 64: 145-63.

20-Dolatabadi S, De Hoog GS, Meis JF, Walther G.
Species Boundaries and Nomenclature of Rhizopus
Arrhizus (Syn. R. Oryzae). Mycoses 2014; 57: 108-
27.

21-0dds FC, Van Gerven F, Espinel-Ingroff A, Bartlett
MS, Ghannoum MA, Lancaster MV, et al. Evaluation
of Possible Correlations between Antifungal
Susceptibilities of Filamentous Fungi in Vitro and
Antifungal Treatment Outcomes in Animal Infection
Models. Antimicrob Agents Chemother 1998; 42(2):
282-88.

22-Seyedmousavi S, Melchers WJG, Verweij PE,
Mouton JW. Assessment of Efficacy of Antifungals
in Experimental Models of Invasive Aspergillosis in
an Era of Emerging Resistance: The Value of Real-
Time Quantitative PCR. Curr Opin Pharmacol 2011;
11(5): 486-93.

23-Jacobsen ID. Galleria Mellonella as a Model Host
to Study Virulence of Candida. Virulence 2014; 5(2):
237-9.

YFee 599 ) c Gl 0 yloull o 9 st 0590

RNIZOPUS (w3133, s 4is5 015 ighe

24-Nappi AJ, Christensen BM. Melanogenesis and
Associated Cytotoxic Reactions: Applications to
Insect Innate Immunity. Insect Biochem Mol Biol
2005; 35(5): 443-59.

25-Bergin  D. Galleria Mellonella Hemocytes:
Identification of Proteins Homologous to the
NADPH Oxidase Complex of Human Neutrophils.
Infect Immun 2005; 73(7): 4161-70.

26-Mylonakis E, Casadevall A, Ausubel FM.
Exploiting Amoeboid and Non-Vertebrate Animal
Model Systems to Study the Virulence of Human
Pathogenic Fungi. Plos Pathog 2007; 3(7): E101.

27-Alvarez E, Sutton DA, Cano J, Fothergill AW,
Stchigel A, Rinaldi MG, et al. Spectrum of
Zygomycete Species Identified from Clinically
Significant Specimens in the United States. J Clin
Microbiol 2009; 47: 1650-56.

28-Walther G, Pawlowska J, Alastruey-lzquierdo A,
Wrzosek M, Rodriguez-Tudela JL, Dolatabadi S, et
al. DNA Barcoding in Mucorales: An Inventory of
Biodiversity. Persoonia 2013; 30: 11-47.

29-Jacobsen ID. Animal Models to  Study
Mucormycosis. J Fungi 2019; 5(2): 27.

30-Kloezen W, Van Helvert-Van Poppel M, Fahal AH,
Van De Sande WW. A Madurella Mycetomatis
Grain Model in Galleria Mellonella Larvae. Plos
Neglected Tropical Disease 2015; 9: E0003926.

31-Fallon J, Kelly J, Kavanagh K. Galleria Mellonella
as a Model for Fungal Pathogenicity Testing.
Methods Mol Biol 2012; 845: 469-85.

32-Slater JL, Gregson L, Denning DW, Warn PA.

Pathogenicity of Aspergillus Fumigatus Mutants

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

SlSes 5 5ol g s -

Assessed in Galleria Mellonella Matches that in 36-Kaerger K, Schwartze VU, Dolatabadi S, Nyilasi I,
Mice. Med Mycol 2010; 49: S107-13. Kovacs SA, Binder U, et al. Adaptation to
33-Maurer E, Hortnagl C, Lackner M, Grassle D, Thermotolerance in Rhizopus Coincides with
Naschberger V, Moser P; et al. Galleria Mellonella as Virulence as Revealed by Avian and Invertebrate
a Model System to Study Virulence Potential of Infection Models, Phylogeny, Physiological and
Mucormycetes and Evaluation of Antifungal Metabolic Flexibility. Virulence 2015; 6(4): 395-403.
Treatment. Med Mycol 2018; 57(3): 351-62 37-1brahim AS, Gebremariam T, Liu M, Chamilos G,
34-Schwartze VU, Jacobsen ID. Mucormycoses Caused Kontoyiannis DP, Mink R, et al. Bacterial
by Lichtheimia Species. Mycoses 2014; 57: 73-8. Endosymbiosis is  Widely  Present among
35-Kamei K. Animal Models of Zygomycosis-Absidia, Zygomycetes but Does Not Contribute to the
Rhizopus, Rhizomucor, and Cunninghamella. Pathogenesis of Mucormycosis. J Infect Dis 2008;
Mycopathologia 2001; 152: 5-13 198(7): 1083-90.
Voo 590 50 ¢yl 0 3Lod ok 9 Commms 0599 330 (Bgo dtels (Floys — (Sl Wlons g (Sl pale olSils alme


http://jssu.ssu.ac.ir/article-1-5365-en.html
http://dx.doi.org/10.18502/ssu.v29i6.6997

[ DOI: 10.18502/s5u.v29i6.6997 ]

Downloaded from jssu.ssu.ac.ir at 16:46 IRDT on Wednesday August 25th 2021

Journal of Shahid Sadoughi University of Medical Sciences Received: 10 Feb 2021
Vol 29| NO 6 | Sep 2021 Accepted: 2 May 2021

Assessment of Virulence Potential in Rhizopus species in Larvae of
Galleria Mellonella and Mice

Somayeh Dolatabadi'’, Mohammad Javad Najafzadeh?

Introduction: Although, Rhizopus species, are the main causative agents of mucormycosis, we know a little
about these pathogens. We investigated the virulence potential of Rhizopus arrhizus and R. microsporus
strains, obtained from a wide selection of clinical and environmental sources, in Galleria mellonella larvae
and a mice model.

Methods: In this experiment, a total of 26 strains, 13 for each species of R. microsporus, R. arrhizus were
tested in larvae with final concentration of 10%/ml per strain. Eight strains were tested in mice model.
Inoculated samples were monitored in insect larvae for 6 days and in mice for 14 days. Statistical data were
performed using Graphpad Prism software (GraphPad Software, San Diego, CA). Survival data of the
samples were plotted using Kaplen-Meyer diagrams and analyzed using log rank test P value was considered
0.05%.

Results: R. arrhizus showed higher virulence compare to R. microsporus in both models. No specific
difference was seen in pathogenicity between the two varieties of R. arrhizus. Virulence was not affected by
source of isolation or production of toxin in some strains of R. microsporus. Virulence pattern was similar in
both models.

Conclusion: Considering the mortality rate which was happened with strains from environmental sources,
we conclude that these fungi have an opportunistic nature, which make them pathogen in susceptible hosts in
favorite conditions. Larvae model showed reliable results compare to mice model.
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