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CIC-3 chloride channel regulated microglial phenotypic transformation induced by oxygen-
glucose deprivation

Dong Yinfeng”, Xing Qingqing, Chang Yao,Qin Xue,Zhang Hua

(Department of Internal Medicine ,Nursing School of Nanjing University of Chinese Medicine ,Nanjing 210023,
China)

[Abstract] Objective:To study the roles of CIC-3 chloride channel played in the microglial phenotypic transformation induced by
oxygen-glucose deprivation. Methods; Microglia (BV-2 cell line) was applied to establish the oxygen-glucose deprivation (OGD)
model,and then respectively pretreated with different concentrations of chloride channel blockers,including DIDS and NPPB. Cell
damage and the effective concentration of drugs were determined by MTT activity. The mRNA level of cell phenotypic factors,such as
M1 markers including tumor necrosis factor a(TNF-a) ,interleukin 18 (IL-18)and CD86,M2 markers containing transforming growth
factor B (TGF-B) and cell surface molecule CD206 were detected by real-time fluorescent quantitative PCR. Expression of CIC-3 was
downregulated by small RNA interference,and then pretreated with chloride channels blockers-DIDS and NPPB. Finally,the effects of
blockers were observed by the MTT activity. Results; Pretreatment with DIDS (1,10 pwmol/L) and NPPB(1 pmol/L) could partially
reverse the decrease of BV-2 cells viability induced by OGD. DIDS (1 pwmol/L) and NPPB (1 wmol/L) pretreatment could reduce
the mRNA level of TNF-a,IL-13 and CD86,they could also promote expression of TGF-B mRNA. However,the reversal effect of
DIDS and NPPB could be abolished by the down-regulation of CIC-3 expression. Conclusion:CIC-3 chloride channel is essential for
the phenotypic transformation of microglia caused by OGD. Blocking CIC-3 chloride channel could inhibit its transformation into M1
phenotype.
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RBCEE WA, I/ NS 20 i BT A 5 1Y)
Pl SENE SO RN I A v 2 A R e LA S 31 Al
LA B BB R /NI B AR A A 2
Je BN R RT R0 | I 7 A R Y R I - A
" Z-1B (interleukin 1B8,1L-1B8) . MIEIRIEH F-a
(tumor necrosis factor-ot, TNF-o) LA K2 /D 55 141 5
F Ak A K F B (transforming growth factor B,
TGF-B), ATYEREICRHE BB W SR R M I
7 A2 e A G 5 473 T SO 8 T AR T Y R
2RO AT /NS AN L S SORE , Xof i A e ) i B
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(chloride channel 3,CIC-3) fERHLET A E T
WM RRR O Z—, 20 A TFLsh kN,
TR N B 2850 5 200 | 1A P 2 40 R 1 A
- LA A A B A CIC-3 Sl
LY ik AR BT R | AU L) K
BUARISAE S5 , TSI 20T i e T B
BRI HEFE o3k AT AR CIC-3 Sl IETE
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SEUME S 35 T 0/ N IS Jo 440 i A P B L B2 i, ) A
CIC-3 S IE e/ VR B A M D RE IS rh i B2 E A

1 #M#FITE

1.1 ##

BV-2 4 itk >k A aRIOR 2 i E L A 52 ) )
O AL, RN BRI 7K A A 14 /DN T 240 L
Y B5 3% T IEH & 10% G 4F1LYE  (fetal bovine
serum, FBS)DMEM ) 5¢ 153736

S0 TB FHIKT 7] NPPB #1 DIDS (Tocris 23 7 , 9
), K4 L35 1 DMEM (Gibeo 23 ), 25 ), ZH Mo %
FEMR (Corning 22 H] , TE [ ) ,MTT(Sigma 2~ ], £ H),
TR (s A SRR A BR A D) B ek
# (Invitrogen 23w, &) | 25 4B & (R m Bl
FAYARRAR) A mIRAA & (LIRS KA
F5ET) , KER$T CD11b Bt CIC-3(FiELL R 1:800,
Abcam 2~ H), L H),

12 &k
1.2.1 pahah

W BV-2 difad b Ty =i h, BEALT N

IEH T REZ  EREHIZEZH (0GD 4) . OGD+5 i iE FH

W7 (DIDS i NPPB) T4l , #4324 ik in T . b
FIZFHT4 T AN [V B (DIDS 5% NPPB) il ith 3 | 4504
FIZF 58 S e E R R IR IR RS T S0 1A PH
WrFIBEE 24 h,
122 EBHIEAES

# BV-2 4% 2x10° A~/em? 5 FEHEFF T 6 FL
R AR, 3R 10 h 5, 45 TSI ik B A 4
TE BELIKT ) (DIDS 5% NPPB) & 1 h, A s Bl 4%
OGD F AU ZH 1) 4 MU AE 3B 1E 8 3G R 580, FH i
D-Hank’s Z& MHRIE VEANAE 3 U, Pl 40 it 46 1 oA
JCILE DMEM K735 5E, K 40 M SR pi A DR S &
(=2 va], HA) o R & N E FE AR 5 pH
el (S22 F, BAR), fF pH 87y Bl e sk 47
N EE I E 0 S ], HCHE A0 8 SR AR O
BRI AL F 10% 064 ML 10 58 X5 33, A
YRR E 24 h,
1.2.3  MTT & h a2

S T, ek IR H R IR, BT 96
LAY AL A 180 L JCIfL i 1Y DMEM 1533231
20 wL MTT(50 mg/mL) , #2285 5% 4 h, 5% 3, &L
JIA 200 wL —H LA, /IR 5 min, T H 2
FRAL L (B 490 nm ) I 5E W EE B RN
1.24 AR AEZZ PCR

Vi FH TRIzol 244 HUE RNA, 6 FLANAEESF7
M A TRIzol (Invitrogen 23 7l , 3 [E)500 wL/fL,
BAEIET 1.5 mL EPAE T, B A 100 pl &
15, BRR AT, S IREFE 10 min, 4°CE O, WL 2%
B (29 300 wL) Z 5 4MY 1.5 mL EP & AL
AFL(300 wL) S EEIRS], ERF#E 10 min,4°CE
0, 15% CBEEVE 3 I, FEbR BiE , RN G B4
JA 10 pL DEPC 7Ki&ff, WG R R 5 RNA N
500 g MAFR Wi S0 2 WL, DEPC 7K b 2 SR FH
F 10 pl, B ER R AAF K :42°C 15 min,87°C 5 s,
4°C P17, PCR ¥ HGMIIKRFR R 20 pL (cDNA 1 pL,
RS54 1 wL,ROX 7 wL,DEPC /K 10 plL),
PCR S 444 :95°C 10 min,95°C 15 s,60°C 60 s,
40 M, RT-PCR 514 h e 5t 4 B 2B 0 A FR A
Al A AL, CIC-3 siRNA JERL i i 5 3 A W s 254
BRAE G, FPANILER 1,
1.2.5 CIC-3 siRNA Jf 44k 3

B DEPC 7B siRNA VT4 f# A% 25 wmol /L
WIICAEW ., B BV-2 diiEdE 2x10° A4>/em? 2 B H: 5
T 6 FLANMEEE IR P, FRAN A K = 80% A B 11
7564y B 8 wlL Lipofectamine2000 ¥ 1400 L op-
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Table 1 Primer sequences used in this study
L SEA) i (5'—3") T (5'—3")
GAPDH CATGGCCTTCCGTGTTCCTA CCTGCTTCACCACCTTCTTGAT
TNF-a ACCACGCTCTTCTGTCTACT GTTTGTGAGTGTGAGGGTCTG
IL-1B GAGGACATGAGCACCTTCTTT GCCTGTAGTGCAGTTGTCTAA
TGF-B TGCGCTTGCAGAGATTAAAA CGTCAAAAGACAGCCACTCA
CD32 AATCCTGCCGTTCCTACTGATC GTGTCACCGTGTCTTCCTTGAG
CIC-3 siRNA GCCUAGCGCUCAUAUUUAATT UUAAAUAUGAGCGCUAGGCTT
t-MEM 3 HERA) , ZIREHE 5 min, B 16 pL CIC-3 Aias ..
siRNA B9 I AF N A 400 WL opti-MEM 35 i 1R 101 S o TS
5], PRI S5 BEY Lipofectamine2000 ¥R TE A, ﬁ 08 o
SR E 20 min BRI A9 A6 AR LUHF 6 B 50
Fe e A AR IR A YU AHERE FLIA 15T, 4 o
B3R 8 h 5 RIS Ry 5 A B SR, AR SRR '0
%: 48 ho <‘<>"‘% Q% 0.1 1 10 100
13 itk A\;@’\ R 0GD+DIDS(umol/L)
SRV hRiE 2 (x £5) Kox, R SPSS B 12
13.0 et 3R A T B AL B3 By . 22 REAS I 5] 10d —
He5 R T 2AL K 22 7 2240 Wik, 0L 9 LG 2SR wosd| | .. o
SNK-g Kifitk. P < 0.05 FoR 2 AT B = os =
2 & o® = 04
0.2
2.1 ML CIC-3 FUBEFpH) OGD Pk $-49 1B S > 01 T 10 1o
m JE A g@&?‘ RS OGD+NPPB(wmol/L.)

WE 1 R ,0GD 515 BV2 4 j % f1 K2
32%; 5 B4 T ASIRIR B (0.1,1.0,100 1 1000 pumol/1.)
B C1C-3 S8 E BB (DIDS 11 NPPB) FiAbHE = | 44
AEFR 14 OGD 51 A 4 MLTE A%, i, DIDS
BRI E ] 1.0 F110.0 pmol/L, LA 1.0 pmol/L
W B BOVE PR A (&1 1A) 5 117 NPPB X 1.0 wmol/L FY
Wﬁiﬁ%ﬁﬁﬁ%ﬁﬁ%ﬂ’ﬁﬁﬁ(lﬂ 1B), ZH4ER,

By C1C-3 S 3H B BB I OGD 512 Y 71N K 5t 4 ity
it .

22 [FAF CIC-3 RiBHE & & OGD 714284 ) I it
R XY &

ERRAT (K 2A),BV-2 ZH A LA AR08
BT SR AT , 40 M 7 AR 5R . OGD 33
BV-2 20 B0 , 200 B ST A RS 2 | ARG O AR TR
SR WL (K 2B), 405145 T DIDS 1.0 wmol/L,
(” 2C)E NPPB 1.0 wmol/L( & 2D) kb3 5 | fERE
U3 OGD Gl AL ARk, FeI 4541 i
B ARG R A B SR (B A7 3 A3 B i 58, 2
MLE SRR AT, EE R — 2D UE A BH KT C1C-3 408

A:DIDS X§ BV-2 403G 1 )54 00 ; B NPPB X BV-2 4Hfit1 35 /1 1)
N, S IER WA S, P < 0.05,**P < 0.01;55 OGD 4 H#: P
< 0.05,"P < 0.01,n=5,
E1 CIC-3 SiEE

ﬂ;un
Figure 1

BEERT 7%t OGD EF 2 BV-2 4 iE /18

Effects of CIC-3 chloride channel blockers on
the cell viability of BV-2 cell line by OGD
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FIREAG, TR CIC3 TRk G % A3 VE FHIH
I IF B R SE A0 Mg R, 25 BoR CIC-3
FUBES 511 OGD FrEur)/ N sl it
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Figure 2 Effects of CIC-3 chloride channel blockers and OGD on the changes of BV-2 cell morphology
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HIEw M RALE, " P <001, " P<0.001; 5 0GD 41t
# P < 0.05,%P < 0.001; 5 OGD+DIDS 4 [L#,™P < 0.001; 5
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Figure 3 CIC-3 chloride channel is essential for regulating
BV-2 cell injury caused by OGD
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Figure 4 CIC-3 chloride channel regulated OGD-induced the transformation of BV-2 cell into M1 phenotype
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