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HE

H#: BFFINLRP3R M/MEE SEBAHRS FEASKREARTED REEHLAREFHREER, 1P
PRITNLRP3 58 H/MEFE B S BR B IRBAE S e N BIER . J7¥5: B C57BL/6/DRAT o R4 BRERAE
#4(24h,48h), ZBBKEH ASKBR L ASHKEARTERRE, ERIE5K24h. 48 hibFE/M R
R WA IR . IR A M B AN AR S RAEMPAR B3R RN T4, ELISAYER W40
HFIL-1BLA KIL-18% &; qRT-PCREXM & HH K HFNLRP3. ASC. caspase-1F mRNARIXIEM,
Western blot % 5 38 e Je 4 W il &2 ZANLRP3. ASC. caspase-1EHARXBEM. EH: OSHKHER
(2.5*108 CFU/mL, 1 ml/10g) /] FBU/M R KL ASHKEMRTIE. SERNIBAMLL, RIBELP KD
3MAR KR MBEFIL-14. IL-18REKFHAR; 524 hdE, 3FHELASIK FNLRP3 mRNA. ASC
mRNA. caspase-1 mRNARIAETE/Z Y48 h)5 BE A S, 7+ L FFEATEAE+H NLRP3 mRNA.ASC mRNA,
caspase-1 mRNAZER /524 ht B E A & ; @il Western blot & %5 4 4L 7] JLNLRP3. ASC.
pro-casepase-1flcaspase-1 p20%& H/K-FH B ZEH 5, A RIHLLH P E B RIA BB R YR (7] 3
. 524 h4AMtk, 7£48 h#l+H, NLRP3IEHAEM. F. MARARZIEEEFH(p <0.05); ASCEHAK
SEEEHR B EEFA R (p < 0.05); caspase-1 p20FEH/KFEEM. MALAH EEHAR(p <0.05). ik
NLRP3RE/NMEMES S T ASHRERBENRENRRE, FRBREAABEAREF —ENERE, &
B HAPREES, HBADMEY M E FIL-1BRIL- 18 B BM K IR RVEH .
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Abstract

Objective: To investigate the expression of NLRP3 inflammatory signaling pathway-related mole-
cules in a mouse model with Candida albicans sepsis, and explore the immune reaction mechanism
of NLRP3 inflammasome in Candida albicans infection. Methods: C57BL/6 mice were injected via
caudal vein with Candida albicans and phosphate buffer (PBS) respectively in sepsis group (24 h, 48
h) and control group. The animals were sacrificed 24 h and 48 h after treatment respectively. The
corresponding fungi colony-forming units and the levels of cytokines IL-1f and IL-18 in serum and
tissues were measured. gqRT-PCR and Western blot analyses were used to detect NLRP3, ASC, cas-
pase-1mRNA and proteins in tissue homogenate. The expression of inflammasome was evaluated
by immunohistochemistry. Results: Candida albicans sepsis occurred in mice after injection of Can-
dida albicans solution via caudal vein (2.5*108 cfu/ml, 1 ml/10g). Compared with healthy control
group, levels of IL-1f and IL-18 increased significantly in all tissue homogenates; compared with 24
h group, the expression levels of NLRP3 mRNA, ASC mRNA and caspase-1 mRNA in three kinds of
tissue homogenates significantly increased 48 h after infection, and NLRP3 mRNA, ASC mRNA and
caspase-1 mRNA in liver and Kkidney significantly increased 24 h after infection. The expression of
NLRP3, ASC, pro-casepase-1 and caspase-1 p20 protein in different tissues increased with the time
of infection. Compared with 24 h group, in 48 h group, NLRP3 protein expression in liver, kidney
and lung tissue significantly increased (p < 0.05); ASC protein level in kidney tissue significantly
increased (p < 0.05); caspase-1 p20 protein level in liver and lung tissue significantly increased (p <
0.05). Conclusions: These results suggest that Candida albicans sepsis is highly likely to be asso-
ciated with activation of NLRP3 inflammasome, as the expression level of NLRP3 inflammasome is
seen correlated with the severity of Candida albicans infection. Compared with lung tissue, there
were more positive proteins in liver and kidney, and ultimately plays a role in promoting inflam-
matory response by releasing of IL-14 and IL-18.
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JHeFERE A& 45 UK G 5| A2 1E 2 OB R R T 2 BUE S A ar 4 B DI ReREnG . PR NIRRT AR ve A1 2 3
BRI ENE, BB EPIWILE]. EFER, FEISPAER. RIERE SR Rl
Sz, SRERBME AL SFEFARNITRE, ASBREMREEE C Oy EZ R ARG 2] [3] [4]. RIED
A& (Inflammasome)iH i 1% 28 1R 1] 52 1 (pattern recognition receptor, PRR)R A7 JE il A= ¥y sk & 15 3= K IR 1 /&
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B 5 T[5], A3 )E T T s i) 2R R R IE R RHE 2RE B, |2 2 5 98 0 s BT fa i
R, J&THURRI A 0% . H BTSRRI 2 0E /M & Nod FE24A 8 [ 3 [nucleotide-binding domain
(NOD)-like receptor protein 3, NLRP3], TEAAZ P 98 i Jo S A S B ZAE F[6], O W Fihol 2 RAELE4H
BTGy, TE BRI R R E I > . DR, AR FUAOL IS A S A BR B R ) BB B SR AR
f NLRP3 %1 /NMAE 32k B I B0 0 R 1 A A T

2. MN57EE
2.1. SEEHHY

2.1.1. SLIERRFIEI

F & Bk AR B Ak ATCC10231 #1 SPF 2% CS7BL/6 HEPE/NE 100 H(20~25 g, 6~8 F)/3 AL T I
I E TR R A R A B SRS AR A 7 s 5E T 5 BRI R BT 28 BN IR EE R )
YisEatE, FrA RIEN SR AT < ES YRR S S fiE SER s e R e, FHAE R
KM i 2 AN RBE B AG 32 04 itk 1 At 50 b BT S i BT AH R Bl A S 56

2.1.2. &it514

Primer premier 5.0 5| ¥ W tH A& 514, KPR H GenBank, PCR 5|4 _FifgE TAEY) T2
AEE . SIMFH R p-actin: L3 5> TGAGAGGGAAATCGTGCGTGAC-3’; R 5°-GCTCGTTG
CCAATAGTGATGACC-3; NLRP3: ki 5-GGCTGCTATCTGGAGGAACTT-3’, R 5-CATCTTCAGC
AGCAGCCCTT-3’; ASC: _EJif 5>>-TGACAGTGCAACTGCGAGAA-3", Tiif 5>-GTGAGCTCCAAGCCATA
CGA-3’; caspase-1: [ 5~ ACTGACTGGGACCCTCAAGT-3’, T 5’-GCAAGACGTGTACGAGTGGT-3’.

22. /&

22.1. HRHKEE RS &

VESTET 3 K, B HEERE CMCC(F)98001 AnifE 1 M—80 CUKFEELH, Wk FITE YEPD WA K: 77 4
W, 37TCREWIIR . 5 2 KK 100 pl A INE] SD BUiE-FAR L, 75 30°CH59% 48 THIILWHE S, Ktk
AR ETF TR PBS W RBEMA 2 Ko CA SCHRIF FEUE S/ B @ 2k B MRt G () LDSO BRI 2R
2.5*108 CFU/mL [7], FZZ IREGIAGZEMf 2 B IREE, & 26 e 0.8 22 IRAH Y 2.5%108 CFU/mL (1) B )
WRE, FIRTRH 1/10 B BE 2.5%109 CFU/mL, X BE 10 £5 13K FE 2.5%107 CFU/ml, 2.5%106 CFU/ml.
B B3R 4 /NURBE 1 B VR S AR R 20 Tl 2 R R B E S T 4 /N BRI, R 10 R, TSRS 1 ml/10g,
H WSS BRI AL T 1B L

2.2.2. R STERALER

B /NBRBENL Y K 3 (AT TR AL . FIABRE R 24 h 2. S BREERYL 48 h 41), #4120 K, ¥k
FRIEZH /N B 22 2% 3 T LL 22 BN T JRR I 5 0 1) 48 2 i DA S 1 7@ BR T 1R V(2.5 108 CFU/mL, 0.1 ml/10g),
X FEAH /N RS S BRI TCE PBS. 0 0 TGRS 24 /NI UYL 5 48 /INBS 22 SRAEALBE /N BR. o 0 ) AL AR
JHF il FNEH 23503 10 pl 43 BN 90 pl JoB PBS ¥ A FE J5 HeFh T+ I-FAR b, 37°C 24~48 h #5377 /510
SKH AR BRI VA THE(CFUS).

2.2.3. HFERAEEFHY ELISA

218 ELISA A& (95 E R&D 2 ) U B B AT#AE, K& H 288 B A5 K h 4t a5+~ (IL-18 1
IL-18) 1 &, FEEARAXAE 450 nm J% K AL & 4LRE S WO B (OD fB), 38 ik s vf: il 28 1 53 4 i
S P 58 M TR R
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2.2.4. RSN EE RSB R M (QRT-PCR)

4 Trizol A B PR AE SR LS RNA, FER IR RNA FOUR 55200 3 A 4% 30 5% 53877 £2(25 [ Thermo
AT UL BHATERNE, U p-actin fEANZ, MG E R PCRIKAIGE VA, LL2 ul cDNA 8RR
20 pl PR R SARRUEAT PCR 9738, Hod BRS04 0.8 e M5 PEHN: 95°C 5 min FiAEE, 95°CHAF
P 10s; S8CIBK 40s, 72°CHEM 30s, FL40 MEHR. 2 Fox H KL FIE R RIEE.

2.2.5. Western blot

B AN A [A) 15 2524 b, 48 hy/ NERZAZA(IF. Jifiv B % 100 mg FEAE T 5) a8 R iR A, M+
AT R B H AL, %8 RIPA R EEATAYM TEARDWEYBEE. HREAE
SDS-PAGE HiJk Al PDF ¥ f5, BT 5%& A 3% 23h 31 2 h, 3095 2370 -t NLRP3 $144(1:1000) (38
Santa Cruz /A #). ASC (1:500) (32[H Santa Cruz /A &]). caspase-1 (1:100) (32[F Santa Cruz A &)~ S-actin
PUAR(1:1000) AL HAZ EHFAEYIA R E R, 2 TBST BEREJE, IAKIR = $1(1:20,000) %5 15 & 2
h, #RJa% TBST BEf/a M ECL Bt &3, &5, M Image J 1.37c BAFINE & A5 DG EIFEAT

oM.

2.2.6. REHEKE AR

H A A B[R] 524 h, 48 WAL URAY) & A5, £ PBS rhdtvl v 5 ii—$i(1:100~500), &
F 4CUkFE K. HHZ PBS i/ @R =4, =R NS 25 min /5, F PBS Mk DAB &£,
10 min J&5 BUE G2 R AR S MG 15 S5 5 (PH 1 40 B A 28 00K ) o A8 F I /K b5t J5 » A HE 44 €4, 2~3 miin,
JE &K IBE, JBCE 10 mine 60°CIRAE 20 min %% T J5 F VMR E Fr, JEIE 60 CIAAE T TR/, JHCER
Je R g E ARIEACEIRAE B, BT A PBS AAE — it

2.3. Gt oA

KA SPSS22.0 Siih 8 A% B4l AT St 2= 0 i, RIES A 2 BRI S + bRz
(¥ +8)FoR. HHFEEANRECR A K% . a8 IESA M= ERR AL « 85, Bl w4l
EL AR FH BT ¢ A6, 7 0 798 T 250 LU ik RS REAS ¢ A6, 22 AL 1) 5000 Ll 2 PR TRV 3R 22 490 #
P<0.05 NZERA G FE L.

3. 458
3.1. BRHKRERSE/BRERNEN

H—H 10 R/NE(2.5%109 CFU)TE 10 /NN AEAET: . 25 =20 10 R /NER(2.5%108 CFU)FE 24 /NN A
705 8 W, 48 /NI JEAAIE 4 W, TRiGH/INR IG5 88 B A5 30 @R B R 7R . 25 =41 10 H/hR
FIZEPUZH 10 H/NE(2.5%107 CFU, 2.5%106 CFU)/NRTE 24 ZINES I 48 /NI B[] £ A3 A7 30, AR5 3 b &
REE TR tH SRR . HARWADRUBRG DR RE G B g, ARRE, Eah%e, BEOERESE
R F ELRE B B A) 2K R HEAT N E (1] 1) DRIHAR I /N R AE A7 S R0/ BB e (& R i HROE
R AR HARYE SCRRAROE 8], FRATTHAE 2.5%108 CFU K & Bk B IR P AL 1) /N R AR A2 BRI, SR ik
FAAE RSB 20 775

3.2. BB BESHEEKER

M B SR TR A S BRE ARG 24 h [ 48 h it EUR TR, T HERG 48 hatE
G 24 h J5 B BREF BB BT R GE 1), R A TR IR R R D 2 5T
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Survival proportions
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Mice were infected with 2.5%10° CFU/ml, 2.5%10% CFU/ml, 2.5%10’
CFU/ml, 2.5%10°CFU/ml, C. albicans respectively (n = 10/group).

Figure 1. Percent survival of mice with different concentrations
C. albicans within 4 days.

E 1. TRREBRURER AR NRIG 4 REFHIZ

Table 1. The C. albicans counts in blood samples and tissue homogenates in each group

#= 1. FHNBARERARTHEIRE T

Group N Blood (x10°/ml) Liver (x10%ml) Kidney (x10%ml) Lung (x10%ml)

Control 20 0.00 + 0.00 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00
24h 20 4.04 +0.20" 1.50+0.21% 0.55+0.12" 1.60 +0.12*
48h 20 7.01 +£0.13% 4.30 £ 0.60™ 2.02 +0.50™ 3.59 £0.20"

SR "P<0.05; 5 24h HEE: “P<0.05.

3.3. BREIELE IL-14 F IL-18 K FRARAS

EXTRAAHLE, 4HH AT IL-18 0 IL-18 7E H SR L 24 hy 48 h Ja /MRS HA S K P IRIA &
SETHE(P < 0.05); 5 24 h HAHEL, 48 h A KL iE M AT AT 2% A0 i TL-14 AR A K] TL-18 2 35 &
%, T8I H IL-1p IS 28 A TL-18 BTy, Wk 2.

Table 2. Levels of IL-14 and IL-18 in serum and tissue homogenate of mice with C. albicans sepsis

2. BOHERESE N RIERBERERAMMBEF IL-15 F1 IL-18 7k F

IL-18 (pg/ml) 1L-18 (pg/ml)
Group
blood Liver lung kidney blood Liver lung kidney

Control 8.82 +0.62 0.94 +0.70 9.50 + 1.40 7.20+223 2214024 35194279 32.25+280 30.36+4.60
24h 52.91+3.17¥2350.35 + 140.26" 502.07 + 18.28* 780.08 +£22.40* 9.50 + 0.40* 145.06 +8.22* 61.18 £2.08" 140.29 + 8.70*

48h 9.87 + 0.60" 1790.08 + 66.08" 160.88 + 8.05"4 2119.97 + 91.64" 7.88 + 0.57*% 136.98 + 6.36™ 115.56 + 6.42" 135.98 + 4.13%

VE: GRHALE: P<005; H24h A 4P<0.05.

3.4. BREAELA NLRP3 FEHRIKKFHILLE:

FRBEAE 48 h 4 H HYE HRB/K T B35 T S IKEEIE 24 h HAIRA, HrhE A0 ASC KT
WE T (p < 0.05), M ZH 2 caspase-1 p20 &5 H /K1 52 T+ i (p < 0.05), 1 B JiliZH 21 7 pro-caspase-1
HAZET (P <0.05), WA 2.

-
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VE: A: STEEYL. 24 h IREPRELAL K 48 h IRBFREALIN S ALIE) 3K (. . 'B)H p-actin, NLRP3, ASC, caspase-1 p20 & [1[¥] Western
bloting 45 . B~E: FIREA4MILL p-actin AN SN E R KL . BRI + bR, #REIEY 24 /N 5 SRR
YA &ARFIEYL 48 /N LIS 24 h J5 L

Figure 2. NLRP3, ASC, pro-caspase-1 and caspase-1 p20 inflammasome activation in tissues
& 2. &4H/FREALAH NLRP3. ASC. caspase-1 p20. pro-caspase-1 & HFKiL

3.5. BREELE NLRP3, ASC. Caspase-1 RiEHMLLER

oS AL S5 7R NLRP3. ASC Fl caspase-1 85 [ 3 B4 S BRI EEAELAL /N R 5L JfiZH 2
SRS R . MREERE 2 A (R 2 23 rp 9 BH 1 B 1 0 3R A BB R AT 38 n, B S AU L, R
BHAhRIEHEERAELZ. WK 3.
3.6. &4H/\fR NLRP3, ASC, Caspase-1 mRNA HIRIZERIELE

FEAE L /N SRAE TG S BRIE G AT B fZH 23509 NLRP3. ASC. caspase-1 mRNA ik /K1 &
F TR AR AL(P < 0.05), I H. 48 h 41f) NLRP3. ASC. caspase-l1 mRNA Fit/K =T 24 h 4
(P <0.05), WA 4,
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Figure 3. Expressions of NLRP3, ASC and caspase-1 inflammasome in the tissues determined by immunohistochemistry
(x400)
3. RIEANEENZLE N RLAL S NLRP3, ASC F caspase-1 & HZRIA(x400)
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Figure 4. NLRP3, ASC and caspase-1 mRNA expression in tissues
& 4. &4H/FREALAH NLRP3, ASC 0 caspase-1 mRNA BIFRIX

4. i4ig

SRR T RMBUREE, JIAAE T IR AR B KA B . Rk, T & AMRAMERAE. U7
g7 TTIBPIAR R SN AN R B2 RO, AR R e T R, R R T Bk
SER R IR WG, Horh 50% A FOy SRR IR Gy, RO P U N S R e . BAT, B
S ERBE BRI AN BIAG, BT B SR ORI 2 AL, O S BRI GL  BR R AR iR
JTRE AT, DLRCOA G B SRR L7 VA AT A g e P 2 ]

AR AAKIAT ) T A SRR P EUR 22 1 G Im PR AR AR 7T, AR T — € BRI I PR LA B Al
[9]-[14].

NLRP3 % ME/IMAs 2 B T 502 1 R MM, (RS AE B R B IR 230 04 A AL H v AT 48
TEARTE S, A SR B IR EE /D B, R q-RT PCR. Western blot F1%5¢ Y 995 J7 vkl
/N R ZHZA5) K H ) NLRP3. ASC. Procaspase-1 LA caspase-1 p20 mRNA FlAH G H R IAE AL, H
PAGSUE NLRP3 RYVENMAR TS5 T B BRI MREEAE TP LA S 2 S8 BT TS RBIR, H @ BRI IR EEAE
ANBRFFIR . B AT 20 23 7 24745 NLRP3 mRNA. ASC mRNA. caspase-l mRNA ik, HFILKFHEHE
JERYLINS () (48 ZINIF)TTT 2 3 T iy, NLRP3 2 PR /MA R AH G ™ ) (NLRP3 . ASC Procasepase-1 /¢ caspase-1 p20)
EAHKPWREFY R, S A0S R IEST T BRGNS B B AR e Uk 2 2R 4 i 2% ot v
15 NLRP3. ASC #il caspase-1 HH, M@ AT A LA KIS NLRP3 RYE/MAMCE H . FEARIHZ
R NLRP3 R PE /MR A R IE K PARAE — E I ZE 5, BB 70 1 1 ARIE 7K FE IR Y i B 2 RS G ) Ta) H 30 2
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T, 524 hdHAHEG, 48 h JEENEA LI ASC EAKFRET &, FITHLIH caspase-1 p20 & HKF
RETE, MTENIEH LR BRI R . S A S5 RAESE, U IE 2 ik ) NLPR3 MG A T
LR £

1 O A B VE AR TR A T, RPFEE[1S] R4 3 (A A AT BRI RE 6 15 5 NLRP3 R/ MAER H%R
TR, KRB 16 AESE T KT B ARG 5 NLRP3 JE/MA RIS A 9%, HRIAKT5BYH
PR G, I AR TT, FRATESE T NLRP3 S /AMARR 1 I8 0 240 0 A1 25008 J5 4 A, 3 I N B 17
JEAR, TETE B A Bk B 7 T AL SRR A

IL-18 Al IL-18 #AER /& NLRP3 #E/MARARIG AL =1, FRATTHIBIF 78 R 0 1 2 2R B IR B RE /s B
o ZE A B AR A T IL-14 A1 IL-18 FRIK/K-P Ext AL B2 T, IL-14 fEAT . B4R BT
151 o 7F A BR B e b, NLRP3 48 1/ R 62 21 B (1 1 7 H , I LA g4 PR 7 IL-18 F0 1L-18
(AR BT AR 2 AEH

BRFFCUESE, 1k b R 20 38 e R e 28 4 IRl 7 (B 46 TL-1a/B~ 1L-6 F1 TNF-o0) 1470 B K (0 -5 480
FOX B JFEAAAE B AR R -las BN 2R-18 MBI 3K-18 1E1E FHUPT B S Bk R B g
PR EZE, IL-1p8 fER Y TE £ %5242 28 M A 2R B R U7 TH 1) S A B A RfAIE B[ 17].

DR, FRATT B Fad i NLRP3 SERE/IMATETE /IS B4 P 1 S B T L0 8 % BT 50k 20 A AL i 2 (1] 4
ST AR R . — T AR, 5B A RUNRAREL, B IL-18 /N RATE RS, B N8,
IR AMERS, FATHAE T IL-18 7E7E R R B R h B . 0T A& 2kW, NLRP3 5%
(1) IL-18 F1 IL-6 T4 IF B2 P B AR 31 Th7 S fss 980E B S I JEE A1 I o X 1T g A2 B T IX Le il Rl 1 5
A P9 T 8 200 L CAn AR SRR A AT NK 4 i) (9 2 Jod i, X Fuid 2% 1] e A A e VLA AR T 4

i B4 S
HE&mHE

T AT X B AR AR (201 8MHZ003) .
SE ik
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