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Establishment of animal model of systemic Candida albicans infection in

immunosuppressive BALB/c mice
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[Abstract] Objective To establish a biological model of systemic infection in immunosuppressed BALB/c¢ mice by
intraperitoneal injection of Candida albicans(C. albicans), and provide animal model for studying the pathogenesis
of C. albicans infection and pharmacodynamics of antifungal agents. Methods C. albicans infection model of immu-
nosuppressed BALB/c mice (intraperitoneally injected with cyclophosphamide 200 mg/kg * d for consecutive 2 days)
was established through intraperitoneal injection of 0. 25 mlL virulence-enhanced strain of C. albicans (concentra-
tion: 1 X107 CFU/mL). Vein blood of mice tail was taken for detecting white blood cell count and neutrophil count,
mice tissue were collected for microscopic fungal examination, culture, pathological examination, and (1, 3)--D-
glucan detection. Results There were significant differences in white blood cell count, neutrophil count, and ave-
rage body weight between immunosuppressive group and control group on the 4th day after treatment(all P<Z0. 05).
The survival rate of C. albicans infection group and control group were 30. 00% and 100. 00% respectively, differ-
ence between two groups was statistically significant (P<C0. 05). Dissection of mice which died on day 2 — 14 and
survival mice on day 14 after injection of C. albicans found that there were multiple abscess in lung, liver, and kid-
ney tissue, especially kidney infection; a large number of fungal mycelia could be seen by direct microscopic exami-

nation of mice tissue, C. albicans was found through tissue culture, histopathology examination showed a large
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number of mycelia, inflammatory cells and tissue necrosis. The levels of (1,3)-3-D-glucan in lung and kidney tissue

of C. albicans infection group were both significantly higher than those of control group (both P<C0. 05). Conclusion

Animal model of systemic C. albicans infection in immunosuppressed BALB/c mice can be successfully estab-

lished by this method.

[Key words] Candida albicans ; tissue mycology; histopathology; (1,3)-B-D-glucan; infection

VTAE . RGEME AR 22 W B g R R R TS
P28 h AR 2 8B H (Candida albicans) 5|
AL, HR A R s 40% DL b i sl R I R )Tz &
FENY L H R R Gt R R R A R 9 L
T G AN TG RE S 2506 7 T8 428 A AN B I R 7 2K 5 i i
ST R G R 2 T B T R R S AR Y L AN (H e
A F R A 22 I8 B TR IR 1 B0 AL R S L X
R BRI AW A AN AR AAELZNE
ST Zh AR A R A S R AT R A8 A T
FEARR AR IR 5 1 R E 22 e 1YY, oA e
55 R FH BALB/ ¢ /N BUIE JE T3 565 20 96 1t i 3 1l /D> B
G S AT 5 o 48 M A M 22 T B TR T R B
PE PR 22 19 B T R 0 A= WD AR AR A Y . BDRE &5 R 4l
B

1 #MBEFE

1.1 E¥miH

L1 WG AR 2Z R (ATCC
90028) H Hv = B 27 B 13k A= ) W 5 BT S 41k, 22 gy 4 52
55 5 IO R Ak 5 R AR R A Vitek2 YST (il v H A=
Yt B R L) $EAT %808 . MEYE BALB/c /N
6~8 W,k 22~25 g,SPF 2, gyt 5t 4 3 F1 4 52
5 S W BORAT PR 2L w32 48t L S50 3 W A 7 1 Tk
5 f SCXK(F)2012 = 0001,

1.2 a5 POk il U 95 16 B 250 A
RS R4, (1, 3)-B-D-) FOB 0 & by JE VL 22 B
WA= A B 2N F R R LKM B 2l 45 38 45 8 I A
Lad Kinetics Ltd 24 A $#£ fit, BECKMAN COUL-
TER HMX 4 [ 3 7. 73 26 I 40 M 53 B A i 26 [
Beckman Coulter 2~ F]$#24L .

11,3 S s oo s S b B R R 2
BB LI R B 3R A TVR 2 AR .
M 22 C 3B 50% ~70% ., ABFFE 4L E R
NG o Y A (L AR A

1.2 %%k

.21 #ax g xWHARBEEN T & 40 H

[Chin J Infect Control,2018,17(10) ;878 — 883 ]

BALB/c /)N EUBE B 43 2 S0 92 30 1 4 (30 H) i A iz
PRI BRZH (10 H) o Ay 30 ) 20 /0 B8 T s 12 50
FRREE I (200 mg/kg « d) . HELE 2 ds fE 250 1 d
LA IS 2.4.6.8 K, BN BUR & Bk i, R H
BECKMAN COULTER HMX 4> H 3 1 43 2 i 41
JEL 43 AP ASCHE AT 240 L R e 20 R [ %
ANERAE TSR A . A i 910 1) %k BE 2 /)N B 28 I Y 3 O
0.9% 4 3ER7K0. 25 mL, 1 W /d. &% 2 d,

1.2.2 #raR2BERREAEBEANTE OH
BALB/c /]y B B8 #L 43y S G4 20 (30 H) F xf B 40
(30 Ho, B g dl o/ B4 I8 B S 5 B R
(200 mg/kg « d.#LE 2 &) 1E 5 3 KAt, &6
WA A 2B 0. 25 mL (R E R 1 X 107
CFU/mL) , 43550 % T 5 BB J5 55 2~14 RIET-/ R
PARSR 14 RAF G /IS B CRICETHE IR F 26 40 50D #E 17 i
Il B 200N B S AT L DR A L 5 % R B A
[ B X it S B 2 R AT (1, 3)-3-D- R BH I & . X 1]
ZH/INERE T IS T S B W TR i (200 mg/kg « d, i 4L
2 FEHZGHE 3 RIS M6 ks T AT 0. 9% A R K
0.25 mL,

.23 WABRH & KA RZBEREATCC
90028) il £ i 1 X 107 CFU/mL &, L 0. 25 mL
T B S e 0 20 T 25 56 3 K1Y BALB/ ¢ /) BRUE 1
P T G B ARG 5 7 RIS 4 8UE T A b
FABEEREN.VCHWFRIEE 5 d. & Vitek 2
YST %58 hy IR 22 [ BE TR SR I R4 I 1l 22 T B
R P R A R U 1 3 R G B a AR
Il 22 1 B T A 1 5 B 0 T AR S 8 3 5 T ) TR R
0. 120k 80 Az FiEL /K il 25 BLi B2 1 X107 CFU/mL
1) PR B T K TR R B 0. 1 0 i iR 80 AR BEER
IKFRRE 10 A5 B 100 L 36 b 74 28 4 25 1 iR B o
HeN L 37 CHEFR 2 dy T8 R 22 B B AR I A7
R,

1.2.4 ,3)BDHREAMN 7 E RHAERL
WA (1, 3)-3-D 4 R (1D B/ BRI 42
)3 500 mg, LA 400 g B> 10 min; (2) W F 1§
100 p Lo 0 ACHE i i B T o A6 e 8 R & & B



+ 880 o IR e e 2 il A A 2018

AE 10 4517 85 101

Chin J Infect Control Vol 17 No 10 Oct 2018

BRI A 75 Cil 8 H AP im# 10 min;
(3)HL 0. 25 mL LA EE WA (1, 3)-p-D 4 R H
RS FR0 Hh 5 (4 BOAS 300 & BT I 1) % R g iR
Je I A8 4 A AR Al BRI IR 100 L i A R 3R
B RGN 50 pL (1, 3)-p-D % 5% 0 A6 I 3
FVEEW > BEAFE S B VRO AT A s (5 e 5E B
R ERIE T RIE G A LA — T il
MV R A 385 R G 45 10 2 — 16 8] LKM 2
AR R, RN T U6 .37 C OB 75 min, 52
Hugh

1.3 %t F sk W SPSS 21. 0 #FiE 11812
GIAT . TR BORLR T B £ AR i 25 R L THEUR R
AR F R O A 3 o 26 1) BG4 R T 0k ST FE AR ¢ K
5. DL P<<0.05 SR HEAGI#E L

2 #R

2.1 Sdgkapdl D RARER FE B RREIE 4/
BRZE FH 25 )5 26 4 K 1 4R 35080 o R 4
B Z SR IR AUk B L 9 A A R s
AT A R 22 S A St (M P<0.05) 5
G B J ) 46 /0N BRUFE F 25 05 2R 4 RS 3R F R (18. 00
+2.05) g, [m] #1 H xF IR 41 F 2 4K 5y (25. 00 +
2.06) g, AR LS, 22 A Geit2# 8 L (e = —8.557,
P<C0.01), Sl 41/ B34 H 302k K F ek £
W EE DS BRSNS, G
558 K B EC L A PR R A0 T B A TR S
WK EH Mg 28 d BN EARET- S, I
Fz1,

R PR XS /N B A0 R A PR AN AR 5 R A S8 A AR TN A5 R (X107 /1D

Table 1 Laboratory detection results of effect of cyclophosphamide on leukocytes and neutrophils in mice( X 10? /L)
N SE 8744 e b 28 i Tk
i ] t P t P
922 10 ) 21 popiiEil G S22 10 i 21 Xf HE2H

251 R 6.82%1.22 6.84+1.36 0. 045 0. 965 58.31%+8.29 62.81+5,.22 1. 606 0.117
R BN 3.09%0.55 7.09%+1.67 11.603 0. 000 32.38+8.26 69.27 £5, 80 13. 039 0. 000
W2 RS 4 R 1.48+0.68 6.83+1.60 14. 960 0. 000 16.82 £ 1. 20 10.35+£3.82 8.302 0. 000
M2y 8 R 7.68+1.21 6.96+1.18 1. 639 0. 109 62.46+8.29 57.35+ 3,20 18. 814 0. 000

2.2 ARLBFRAREEAEIHR

2,21 A HFFE PHRZEEE IR AN TS
AR 22 B BETR 26 2 K TR M BIsE T, T4 8 K3k
T2RGE 70, 00% (21/30) . B 22 1% B 0 I e 21 A=

173809 30, 00 % X B LR 77 50 100. 00 %, B2 AR
P L. 2 AT A2 B 0L (f = 32, 308, P<
0.05), W% 2,

K2 HRLZBERE G R 5 00 B /N BT S B S (R I IR BE T 2 (D

Table 2 Death of mice in C. albicans infection group and control group at different time after injection of fungus(No. of mice)

FOR HFLIOK FIOK FITK FLI2K FI3K HF 14K

45 2R OHEIRK FA4R HESK HFBOR HTKR
JRYLH (n = 30) 2 6 6 2 2
Xt BB 4 (n = 30) 0 0 0 0 0

1 0 0 0 0 0 0
0 0 0 0 0 0 0

22,2 ALFEREFRER XMNENAEREFES 2
~14 RACT/NR DL AR 14 RAEG /N RBEAT &1
RII HF B L2 B2 Ak e P, PR AR AT D 4
=10 4 Y e i IR FE L A% 2H Sk b B R B 4L 1

<10 4bLDUPE 1. B B 2 E R B R R B
JF i 4L K] WO T 22 M ZF A LT W 20 X
N R AT BT B AR e B0 I LR T M
HAKA B2 R AR LA 3,



R I 2 R 2018 4F 10 H 26 17 55 104 Chin J Infect Control Vol 17 No 10 Oct 2018 « 881 -

Figure 1
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Figure 2 Microscopic examination of mice tissue ( X 400)
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Figure 3 Culture result of mice tissue
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Figure 4 Microscopic detection result of PAS staining of mice tissue ( X 400)
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Table 3  Detection results of (1,3)--D-glucan in lung and

kidney tissue of C. albicans infection group and

control group (pg/mlL.)
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