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CBS 102277 R. microsporus Human, rhinocerebral
CBS 112586 R. microsporus Indonesia Tempe No
CBS 112588 R. microsporus Indonesia Tempe No
CBS 124669 R. microsporus Greece Human, soft palate
CBS 130967 R. microsporus Indonesia Tempe
CBS 130968 R. microsporus Indonesia Tempe
CBS 130971 R. microsporus  Netherlands Wood chip
CBS 228.95 R. microsporus Indonesia Tempe
CBS 264.60 R. microsporus Norway liver abscess in pig
CBS 289.71 R. microsporus Italy Starch-containing material
CBS 294.31 R. microsporus France Cow foetus
CBS 337.62 R. microsporus Indonesia Tempe
CBS 339.62 R. microsporus Indonesia Tempe Yes
CBS 343.29 R. microsporus USSR Air
CBS 346.49 R. microsporus Eleusine coracana
CBS 357.93 R. microsporus Indonesia Tempe
CBS 359.92 R. microsporus Australia Liver, premature infant
CBS 536.80 R. microsporus  South Africa Sorghum malt
CBS 537.80 R. microsporus  South Africa Sorghum malt No
CBS 631.82 R. microsporus China Bread No
CBS 699.68 R. microsporus Ukraine Soil Yes
CBS 700.68 R. microsporus Georgia Forest soil Yes
CBS 136237 var. arrhizus Netherlands Soil
CBS 136239 var. arrhizus Iran Soil
CBS 136240 var. arrhizus Iran Soil
CBS 136241 var. arrhizus Iran Soil
CBS 136236 var. arrhizus Netherlands Soil
CBS 118614 var. arrhizus Turkey Palate
CBS 120589 var. arrhizus France Lung
CBS 120591 var. arrhizus France Sinus
CBS 120808 var. arrhizus France Sputum
CBS 120809 var. arrhizus France Sputum
CBS 131512 var. arrhizus Iran Oil contaminated soil
CBS 260.28 var. arrhizus China Chinese yeast
CBS 515.94 var. arrhizus Singapore Tempe
CBS 539.80 var. arrhizus South Africa Sorghum malt
CBS 136238 var. delemar Netherlands Soil
CBS 131498 var. delemar Netherlands Tempe
CBS 295.31 var. delemar Germany Pig
CBS 324.35 var. delemar Indonesia Cocos cake
CBS 137314 var. delemar South Africa Sorghum malt
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day p. inf. 0 1 2 3 4 5 6 7
PBS control 100 95 95 95 95 95 95 95
. microsporus CBS 130971 100 65 45 30 30 30 30 30
. microsporus CBS 130968 100 70 5 40 40 35 30 30
. microsporus CBS 228.95 100 55 5 5 5 5 5 5
. microsporus CBS 289.71 100 70 55 40 30 30 30 25
. microsporus CBS 294.31 100 75 30 25 20 20 20 20
. microsporus CBS 337.62 100 70 60 50 45 35 35 35
. microsporus CBS 339.62 100 70 50 40 40 40 40 40
. microsporus CBS 343.29 100 70 3% 20 10 5 0 0
. microsporus CBS 346.49 100 85 40 30 30 25 20 15
. microsporus CBS 357.93 100 50 30 25 10 10 10 10
. microsporus CBS 359.92 100 70 30 10 5 5 5 5
. microsporus CBS 536.80 100 55 40 25 15 5 5 5
. microsporus CBS 537.80 100 80 3% 20 10 10 10 10
. microsporus CBS 631.82 100 50 25 20 15 15 10 10
. microsporus CBS 699.68 100 73 66 60 53 40 33 33
. microsporus CBS 700.68 100 73 42 26 26 26 26 26
. microsporus CBS 112586 100 70 3% 25 25 25 25 25
. microsporus CBS 130967 100 50 50 40 40 40 30 30
. microsporus CBS 112588 100 70 40 30 25 25 25 25
. microsporus CBS 124669 100 55 20 20 10 10 110 10
. microsporus CBS 102277 100 95 50 3% 25 25 25 25
. microsporus CBS 264.60 100 85 30 20 15 15 15 15

el s i v i v il ol o B s B o B v i v B v B v i v i w i w i o il o i o i s M s i o

var. arrhizus CBS 136236 100 80 60 30 30 30 30 30
var. arrhizus CBS 136237 100 100 65 35 35 35 35 30
var. arrhizus CBS 136239 100 80 35 25 5 5 0 0
var. arrhizus CBS 136241 100 75 50 35 15 15 10 10
var. arrhizus CBS 131512 100 55 40 35 30 24 15 15
var. arrhizus CBS 515.94 100 85 65 60 45 45 45 45
var. arrhizus CBS 539.80 100 95 85 75 60 60 60 60
var. arrhizus CBS 136240 100 90 55 45 40 35 3B 35
var. arrhizus CBS 260.28 100 95 80 75 75 70 65 65
var. arrhizus CBS 118614 100 65 40 35 30 20 20 20
var. arrhizus CBS 120589 100 75 55 50 50 50 50 50
var. arrhizus CBS 120591 100 85 75 75 75 75 75 75
var. arrhizus CBS 120808 100 85 75 75 75 75 75 75
var. arrhizus CBS 120809 100 85 85 80 70 70 70 70
var. delemar CBS 131498 100 80 65 50 45 45 40 40
var. delemar CBS 295.31 100 75 50 45 40 40 40 40
var. delemar CBS 136238 100 100 100 95 90 90 90 90
var. delemar CBS 324.35 100 65 35 30 25 25 25 25
var. delemar CBS 137314 100 100 90 80 80 80 75 75
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Fig1: A

R. microsporus (high MsT)
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Virulence Potential of Rhizopus Species in an
Embryonated Chicken Egg Model

Dolatabadi S**, Pourfraidongahasrodashti Z2, Najafzadeh M3, Hosseini S*

(Received: June 1, 2019

Abstract

Introduction: Little is known about the
pathogenicity and virulence properties of the
Rhizopus species used in food fermentation.
This study aimed to investigate the virulence
potential of Rhizopus arrhizus and R.
microsporus strains obtained from a wide
selection of clinical and environmental
sources in an embryonated chicken egg
model.

Materials & Methods: In total, 26 strains (13
strains from each species) were inoculated in
embryonated eggs with final concentration
of 10° spore/mllegy. The eggs were
inoculated (0.1 ml) through chorio-allantoic
membrane in day 10 and incubated at 37.6
°C and 60% humidity and monitored for 7
days. Ethics code:
IR.MUMS.fm.REC.1396.457

Accepted: February 1, 2020)

Findings: The mortality rate for R.
microsporus was slightly higher than that of
R. arrhizus. The ability of R. arrhizus and R.
microsporus to cause infection was strain-
specific but source-independent in the
embryonated chicken eggs. The presence of
endosymbiont bacteria (Burkhulderia) in
some strains of R. microspores did not show
any effect on their virulence.

Discussion & Conclusions: The occurrence
of virulence in strains isolated from
fermented food indicates the opportunistic
nature of these fungi and possibility of a
public health risk for consumers.

Keywords: Fermented food, Embryonated
chicken egg model, Mucorales, Rhizopus,
Rhizopus, Virulence
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