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Abstract ; In this research,we investigated the inhibitory effect of metabolites extracted from fermentation broth (MEs) of Ba-
cillus subtilis BS-Z15 on Candida albicans ,and discussed the effect of this extract on the treatment of C. albicans infected mice
in Kunming. The minimum inhibitory concentration (MIC) of MEs was determined according to the " Antifungal Drug Sensi-
tivity Test Protocol for Liquid-Based Dilution of Sporulating Filamentous Fungi" . The therapeutic effect of MEs on the murine
model of C. albicans infection in mice was analyzed using the following parameters ; general condition,body weight, mortality,
liver and spleen lesions, total antioxidant capacity ( T-AOC) , superoxide dismutase ( SOD) activity, and malondialdehyde
(MDA) content in serum. The results showed that the MIC of MEs against C. albicans was 0. 33 mg/mL, and MEs could
cause yeast C. albicans surface depression and lethality. Compared with the model group,mice treated with high doses of MEs

showed better physiological status,significantly improved liver and spleen damage, significantly reduced mortality , significantly
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increased total antioxidant activity and SOD activity in serum,and significantly decreased MDA content. The comparison of

MEs in mice treated with different doses showed that the treatment effect was dose-dependent in a certain concentration

range. This indicates that B. subtilis BS-Z15 metabolites have a certain therapeutic effect on mice infected with C. albicans and

have potential medicinal value in the treatment of C. albicans fungal diseases.
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Fig. 1 Inhibition zone of MEs against C. albicans
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Table 1  Effect of different concentrations of MEs on C. albicans growth (x +s,n = 10)
S5 25 EAXTHE B MEs( mg/mL) [ RO
(:, Blank Positive Negative
roup control  control 1.32 0.66 0.33 0.165  0.0825 0.0412  0.0206  conmol
AN
ﬁﬂ& . 0 1 1 1 1 2 2 3 4 4
Classification
oD 0.01 = 0.24 + 0.03 + 0.11 £ 0.25 + 0.56 + 0.61 + 0.82 + 1.14 = 1.45 +
530 mm 0.01 0.06*  0.01°* 0.02* 4.2%%  42F* 427 427 4027 4.2%*

W HEAXANLE, " P < 0.05;""P < 0.01,
Note : Compared with blank control, * P < 0.05; " * P < 0.01.
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Fig. 2 Electron micrographs of the effects of MEs on C. albicans in yeast( x2 700)
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Table 2 Effect of different treatments on physical status and mortality of mice

PRAEARZS EH A BR P X MEs(mg/mL)
Symptom status Normal group Model group Positive control 90 60 30
B BHEPESE Clossiness BT e N BEHIE BN B BT
RELEE Sensitivity IRk e BIER BRI IR el
H5 MR A Mental state BT R BT BL 47 AR PR
BET-F Mortality 0% 50% 0% 10% 30% 40%
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Table 3  Effect of different treatments on visceral index and body weight of mice (; +s,n = 10)

W 8 4L B PRSI MEs (mg/mL)
Organs index Normal group Model group Positive control 90 60 30
JIEL A+ #% Spleen index 2.70 £0.51 2.45 +£0.41" 1.62£0.19 1.99 £0.17 2.26 £0.11 2.34+0.15
O IEFE %L Cardiac index 6.25+1.12 6.17 £0.91 6.12+1.62 6.50 +1.21 6.47 £0.84 6.24 +0.31
JFEFE %% Liver index 62.81 +7.19 63.36 £5.75 61.51 £6.48 60.30 +2.27 62.39 +4.31 60.63 +0.81
AT Weight (g) 33.11+1.40 26.25+1.35**  31.55+1.45" 31.15 +1.54* 29.71 +1.13" 28.31+1.13*

TE S, P < 0.05;"* P < 0.01; 5ER4IH I, *P <0.05,%P <0.01,
Note : Compared with normal group, * P < 0.05;**P < 0.01;*** P < 0.001 ;Compared with model group,*P < 0.05,"P < 0.01.
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B3 /NRATBEYIA HE RBEEHER A ( x400)
Fig. 3  Micrographs of mouse liver sections after HE staining ( x400)
TE A CHIEH 5B Jg YL 5 C IS5 11T 90 mg/mL JiRRMEIGYT 4 ;D 45 1] 90 mg/mL MEs Y74 s E 9IS 1] 60 mg/mL MEs jf
I F RGeS FH 30 mg/mL MEs 369740 ( FIE) o 2080 kbriE bk, Note: A is the normal group; B is the infected group;C is the group
treated with 90 mg/mL fluconazole after infection;D is the group treated with 90 mg/mL MEs after infection;E is the group treated with 60 mg/mL

MEs after infection;and F is the group treated with 30 mg/mL MEs after infection (the same below). Red arrows are labeled as central veins.
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Fig. 4 Micrographs of mouse spleen sections after HE staining ( x400)

LT i LT B s W AR iE M BE, Note:Red arrows are labeled as red marrow ; Yellow arrows are labeled as white marrow.
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Table 4  Effect of different treatments on the activities of T-AOC,SOD and MDA in mice (; +s,n = 10)

PR EHl Eir BF M X MEs(mg/kg)

Antioxidant index Normal group Model group Positive control 90 60 30
T-AOC(U/mL) 6.82 +0.24 3.36 +0.45* 5.63 £0.52"% 4.67 £0.23** 3.90£0.22°* 3.42+0.21°%
SOD(U/mL) 13.10 £0.99 8.07 +0.89 " 10.05 +0.88 *# 8.96 +1.00*" 8.50+0.80* 8.18+1.76*
MDA ( wmol/mL) 2.32+0.01 2.35+0.04" 2.33 £0. 13" 2.34 £0.04 " 2.35+0.03* 2.35+0.01°"

HSIERAMLE, *P < 0.05; SHEMAMHEL,*P < 0.05,

Note : Compared with normal group, * P < 0. 05 ; Compared with model group,*P < 0.05.
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