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ABSTRACT Objective: To investigate whether NLRP3-Caspase-1 pathway is involved in the process of microglial injury in mi-
croglia-H37Ra co-culture model and to observe the effect of potassium in this process. Methods: The H37Ra strain was co-cultured with
rat microglia to simulate damage caused by Mycobacterium tuberculosis in central nervous system infection. Real-time PCR, Western
blot, ELISA, MTT and other related methods were used to evaluate the changes of gene transcription, protein expression and secretion of
Caspase-1, NLRP3, IL-1p3, and IL-18 during this process; Extracellular high potassium intervention was applicated to observe the influ-
ence on NLRP3-Caspase-1 pathway in this model. Results: In microglia-H37Ra co-culture model: (1) The transcription, expression and
activation of NLRP3, Caspase-1, IL-1B3 and IL-18 in microglia were significantly increased than before; (2) In the application of extra-
cellular potassium, the activity of Caspase-1 in microglia was significantly reduced, and the production and secretion of active IL-1@3 and
IL-18 in its downstream were also significantly reduced. Conclusion: In the microglia-H37Ra co-culture model, the NLRP3-Caspase-1
signaling pathway is activated, and intervention of extracellular high potassium can inhibit Caspase-1 activation and the production and
secretion of IL-1@ and IL-18 in its downstream.
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Table 1 Primer design

Name Primer sequence
F:ACTCGTACACGTCTTGCCCTCA
caspase-1 NM_012762.2
R:CTGGGCAGGCAGCAAATTC
F:CAGCGATCAACAGGCGAGAC
nlrp3 NM_001079821
R:AGAGATATCCCAGCAAACCTATCCA
F.CCCTGAACTCAACTGTGAAATAGCA
il-1B8 NM_031512.2
R:CCCAAGTCAAGGGCTTGGAA
F:GACTGGCTGTGACCCTATCTGTGA
il-18 NM_019165.1
R:TTGTGTCCTGGCACACGTTTC
F.CTAAGGCCAACCGTGAAAAGATG
acting

R:ACCGCTCGTTGCCAATAGTGATG

1.2 77k

12,1 LWHHE  WRIELEEI 8 =4 1. SR, Control
(C);2. /NI I 40 I8 5 H37Ra 385 3% 41, Microglia+tH37Ra
(MH) ;3. /NB BT 4 5 H37Ra 385 35 31 40 i o i B0 T T,
Microglia+tH37Ra+K+(MHK ),

122 INRRARFEREES Bk SD KB (w2l A: 24 /)
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I 25 i 2H 28 %) B B it LA B IR BSR4 5, W il 2H T /N T
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ZeA e IO RTINS I 48 L DS O B £ L T e o 4 L - e
BIROR, WSR2 B /IS 5 20 DA i R B A LR
HEFFICBCER BP0 12 FLEG ARl TR 3R, MG
FREEFE 5-8 UG MR A IB B R A, AT T 82505

123 H37Ra HIFFERGIE ¥ H37Ra T4 LUKG 55 W
B, TC UMk BE 24 1g/L B (5% T4 1% 107 CFU/mL) K85 557
I/ INBE T AN (50 mL B5 39000 WA 1B SR RE | 2 S mL
J&i , IIA H37Ra 23 2000 WL, 75/ i B 40l 5 H37Ra 11
Bk 1:10, KW SLbsas 24 /NG IG , e ISR A B BB,
PRCHFHATIRE S0 . A A B0 T B, A SR A
B THO R LR R 150 mM,

1.2.4 Real-Time PCR 557514 /MBS i 20 fifl 42 BE RNA 32
BURY A BR R ER RNA J5 , 547 RNA 4l e . B #5417 cDNA
PRI, BILEC RNA 1 e e st B2 . SR Takara 23w Prime-
Script RT reagent Kit 7] & & il cDNA Y% —%% , Real-time
PCR & & A 4K H& Takara 2\ F] /1) SYBR Premix Ex Taq TM II
(Perfect Real Time) i & 1T, BMAKZR 25 pL. Bl)5 T
mRNA #1758 #5047,
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Fig.1 Effect of co-culture of microglia with H37Ra and extracellular high potassium intervention on NLRP3 in microglia

Note: Date are expressed as x+ SD, n=5. *P<0.05, compared with control group(C); *P>0.05, compared with co-culture group(MH).

2.2 INEKRHAARS H37Ra 2153 S EEMS (R i3 Caspase-1 RIF=4E
R, M4SN S SR HsE B HH] pro-Caspase-1 HIiE L T 12
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Fr 24 /NEFE S BIMCAR /NS BT A4 i RNA K2 11, DATE 4t
SRR DL B 11 23R KA U /N 5t 48 i rh Caspase-1 (1745
ko FEAAEYE K-, real-time PCR 25 SLER R 7/ NI ST 40 it 5
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Fig.2 Co-culture of microglia with H37Ra and application of extracellular high potassium to interfere with Caspase-1 in microglial cells

Note: Date are expressed as x+ SD, n=5. *P<0.05, compared with control group(C) (A-C)and co-culture group(MH) (C); nsP>0.05, compared with
co-culture group(MH) (A-B).
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Fig.3 Effect of co-culture of microglia with H37Ra and application of extracellular high potassium on IL-18 in microglial cells
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Fig.4 Effect of co-culture of microglia with H37Ra and application of extracellular high potassium on IL-18 in microglial cells
Note: Date are expressed as x+ SD, n=5. *P<0.05, compared with control group(C) (Fig.3-4 A-D) and co-culture group(MH) (Fig.3-4 C-D);
=P >0.05, compared with co-culture group(MH) (Fig.3-4 A-B).
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Fig.5 Co-culture of microglia with H37Ra and the effect of extracellular
high potassium on the survival rate of microglial cells
Note: Date are expressed as x+ SD, n=5. *P<0.05, compared with control

group(C) and co-culture group(MH).
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B SR, T K B b S NLRP3 A Pro-Caspase-1
pro-TL-13 fY & Akl 252 B4,

CNS-TB JE YLz AR, /N S5 200 2 o 2 A9 e H AR, /N
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TEGAZ IR et R K A A T B W 20 B 54 A BOFF B
VAR AR S5 AT DA 5 R ) S /AR IR B SR A Y28, T o
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A T B K e L) s i 1 AS 4
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VA AE B FH I R, [ Bsf 137 FH 5 NLRP3-Caspase-1 3 4% Y] 48
B T-VE TR 2, LAAH LA i 2400 1l 200 6 P 0 8 7 1)
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