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Inflammatory cytokines expression and survival of N9 microglia after different

stimulations

Wang Benhan', Song Laijun®, Yao Anhui', Li Jinglun', Tang Bin', Liu Wei', Wei Runfei', Cao Fugiang' (' Department
of Neurosurgery, No. 153 Central Hospital of PLA, Zhengzhou, Henan Province, 450042; *Department of Neurosurgery, First Affiliated
Hospital, Zhengzhou University, Zhengzhou, Henan Province, 450052, China)

[ Abstract | Objective To investigate inflammatory cytokines expression and survival of N9 microglia
after different stimulations. Methods In witro, cultured N9 microglias were divided into a control group, a
LPS + IFN-vy stimulation group (M1) and an IL-4 stimulation group (M2). Total RNA were extracted and
inflammatory cytokine mRNA were detected through Q-RT-PCR and total culture media were collected to detect
the concentration of inflammatory cytokines through ELISA, 24 h after stimulation. N9 microglias were divided
into a control group, a LPS group, an IFN-y group, a LPS + IFN-y group, and an IL4 group to study the
effects of the cytokines on N9 microglia survival. The survival rates of each group were detected through
Hoechst-PI staining. The expression of caspase-3 was detected by Western blotting. Results In the aspect of
inflammatory cytokines secretion, the cells in group M1 expressed more pro-inflammatory cytokines than those in
the control group and group M2 (P <0.01). The cells in group M2 expressed more anti-inflammatory cytokines
than those in the other 2 groups (P <0.01). In the aspect of cell survival, we found the cells in the IFN-y and
LPS + IFN-vy groups had lower survival rates and higher caspase-3 expression than those in other groups (P <
0.05,P <0.01). Conclusion N9 microglia can be polarized like macrophages and express different inflam-
matory cytokines after different stimulations. IFN-y may affect the survival of N9 microglia though regulating
Caspase-3 expression.
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7N T A R TP A o 8 3R G Y L W AT, 24 o G
A S E ) 12% , 55 v xR 28 R G H At e 5 40 i AN
(], B R U5 T B %) AR 200 B, R 00 A% 1) R 2 R
AR " FEIER RS OLT, AR Hh 2 2 SR i /N iR
T MIAL T IEIRES , 4EFRrE H X B2 R GRS 7
HRRA 2 RG0S, INUAET AR RBER | I A 5 s 1 7k
DL R A LR B A5 N 5 ) e 6 PR BRI, /N o
2 i3 oo 4 2R 51 32 K ( pattern-recognition receptors,
PRRs) , 4 Toll ££ 5% & ( Toll-like receptors, TLRs) Z&
W 7 S 4 /0N R 40 i R 0 TR R R )
TN T Zhang 41 338 50 - 7T L3 40 e 41
R H ¥ B ( extracellular regulated protein kinases,
ERK) f NF-«B {5 5 J& 44 g 22 4% (lipopolysacchar-
ides, LPS) 153 1) NO /NI ot 248 Jif 4 i PR 175 = 78— 4
L& & Bl (inducible NOS, iNOS) #) 3 ik, Ui H] NF-kB
S5 T LPS {2 HE N9 /NI 540 1] M1 & fY
WAt it 8 SOl AR R BT, N B4 A AT ZH 2 b Y
WA —AF, AT AFEZE 8L M1 BRI (LPS + IFN-y)
TR ARSy M1 A FE M2 BRI (TL4) T gtk ik M2
AT ML AN 5 A M 8 4 D A2 4 AT L IAL - T
M2 F/INEE TR AN REAS 7336 S M R 7170 . N9 41y
S/ N BT AR — AP AR R BB A R s, 4
T NO /N 5T 4 MO AS [R] 0EL 24 b JE N9 /N B 4 i
AR R T R FE AR R AR S B N9 /)y
J2 J5 240 R AE A8 PR AR A R - 3R A TR TC 25 5 axX S|
WORA 22 R NO /N TR ML A7 2 R 1 B B X
S a) @, AR RSN S IR 09 NO /NI T &, 45 7
2SS b g G N A N G LS i & L
UL EEAS [A] I BCT NO 48 it 75 45 1 3R ik b iy 22
5, USR]0 NO 4 B A73% B 2

1 #MREFE

1.1 ##

DMEM i ( Gibeo 12100-046) &2 1L 3% ( FBS, Gibco 16000-
044) L4 % Bk e ( Gibeo 21051-024 ) . “ S HL % Wi~ ( Gibeo
15140122) | JiE 5 (4 /i ( Sigma T-4799) . EDTA ( Sigma E-6635) .
D-PBS( Gibco 21600-010) .25 mm’ 35355 .6 FLE%Fe M . LPS( Sig-
ma 14391 E. coli 0111: B4) . IFN-y( PEPROTECH 375-05) .IL4
(PEPROTECH 214-14 ), TRIzol Reagent iz 7| & ( Invitrogen
15596-062) . Prime-Script™ RT reagent kit( TaKaRa) (5% 652 I 28
i H & SYBR Premix Ex Tag™ Il (TaKaRa Code: DRROS1A)
1.2 7%

1.2.1 NO/NERAMAEEFE N9 /NERAIMIE 1 x 10°/mL
(5 B 10 55 25 em® 53R 6 FLIG FRAR T, HI % 10% FBS,
1% “WHEEW” 0. 002 mol/L L-4A 4 Bt DMEM F 37 °C,
5% CO,WEfthEE5% 4 h FR2E MG EE 4 o

1.2.2 4ifasrdl  dnMati Ak of NO /B IS 35 F 25 em®

BigE T, 2y 45 F: ©10% FBS Ay DMEM 1 5% 2 ( Control
1) ;@7 10% FBS i) DMEM 5 32 3£ i A 20 ng/mL IL4; @)
£ 10% FBS ) DMEM $%3: & 970 A 100 ng /mL LPS F120 ng/
mL INF-y, J3# 24 h J5 , AR A0 E 38, B2 A0 il 2 RNA, i
47 Hoechst-PI 4 {5,

AL AE LRSE I, R L LPS + INF-y 2 N9 /Mg it
HMAET B S 22 At 2 21, Sy itk — 25 56 AIE, FRATRE /N B o 4
N3k 7R T 6 fLakh, 730l 45 7 : D10% FBS i) DMEM $; 57 3
(Control 41) ;@7 10% FBS (¥ DMEM 57 £/ il A 20 ng/ml
IL-4;3% 10% FBS f¥) DMEM 353559750 A 100 ng/mL LPS Fi
20 ng/mL INF-y; @ % 10% FBS [ty DMEM f % 2% o1 i1 A
100 ng/mL LPS; &% 10% FBS ) DMEM 3% 32 5L il A 20 ng/mL
INF-yo DLE&RFFEFRERERE R 24 b 5,8
Hoechst-PT 48,3155 X6f 4t J A7 A A
1.2.3  SepfsédtmE st PCR % Rl a5 2 40 i 24 h )5,
1% 18 TRIzol Reagent {57 & 15 B 5 2 B A 2H 40 g 5 RNA, $57 ]
PrimeScriptTM RT reagent kit i & 1 45 20 WL 14 Z& S i% Rk
cDNA | 77 Y Fr 18 cDNA 5 1575 Bk & SYBR Premix Ex
Taq™ 1l (TaKaRa Code: DRROSIA) K il 3£ P i) ik 5 . X
MifARZ : SYBR® Premix Ex Tag™ (2 x )10 pL;iF 4% 0.8 ul;
REE 0.8 WL(5IFFI ik 1, KiEETAEWARAF A
1) ;cDNA #0 (RT ZRE1)2 wL;dH,0 6.4 wL, Total 20 L.
P SN AR T AP AL 95 C A 3 min, EFT 40 4N
R :95 °C 10 5,60 °C 30 s, FFAMFEAEE 3 AL,

#1 PCR3[#FFI
i IEEE (5'—3")

NF-kB  ATGGCAGACGATGATCCCTAC
IKK AAGCACCCCTGGAAGAACC
IL-1 CTTCAGGCAGGCAGTATCAC
TNF-a  ACACCATGAGCACAGAAAGC
1.4 GGTCTCAACCCCCAGCTAGT
IL-10 GCTCTTACTGACTGGCATGAG
B-actin - AGAAGGACTCCTATGTGGGTGA

Sk (5'—3")
TGTTGACAGTGGTATTTCTGGTG
CCTGCTCTGAAGGCAGATGTA
CCAGCAGGTTATCATCATCATCC
GCCACAAGCAGGAATGAGAAG
GCCGATGATCTCTCTCAAGTGAT
CGCAGCTCTAGGAGCATGTG
CATGAGCTGGGTCATCTTTTCA

1.2.4 ELISA  'R[E4] N9 /M B4 RE % 24 h )5, W 4E4n
Ji B3, # R ELISA 4270) & (R&D, USA ) W] A5 3%, Kl 35 5% 1
I H R AN P (TL-10 \TNF-o IL-18) AR .

1.2.5 Hoechst-PT Je6,  REJIUS U4 2H N9 /INBE B 20 i FH
0. 1% PBS ¥k 5 min x 3 ¥, 28 J5 1A Hoechst 33342 4L, 4
WelE 5 wg/mL;37 C G YL(S 10 min;0. 1% PBS 3% 5 min x
3 ARG IS PLYL I, Ak BE 15 pg/mLL,4 C 388G SN
10 min, ZJ5JH 0. 1% PBS =%k 5 min x 3 Y%, F-JH 4% 22 5%
&% i , Olympus BX51 ¢ i (Y BE WA I REAH . B FLIEHLATIER
4 A-DX 3, F Hoechst BHM: 41 i Q3 4 ML 45, PT FHM: 4t it A 3R 5
T4, 2R 5 Image Pro Plus 6.0 3443545 i Hoechst BHM:
YU I PTPHMEANMIEL . K5 F PL BHPE 4 s 45/ Hoechst FH M
AN ECk BRI EET- %,

1.2.6  Western blot £l Wr-2H NO /IR R4 3% 55 24 h
J5, 7k PBS %k 2 ¥k, SR 5 A RIPA ZL4% #i (50 mmol/L Tris-
HCl,pH 8.0,5 mmol/L. EDTA, 150 mmol/L NaCl,0. 5% Jii %8 15
#2,0.1% SDS,1 mmol/L DTT,20 pwg/mL il ik /i, 1 mmol/L
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PMSF,5 mmol/L JFALAAAT 1 mmol/L JFANFREN) , vk 24 Il
MM ZRNE,13 000 v/min B0 10 min, B W, #% 3: 1A
SDS,70 °C & 10 min, B 5 57 B T-K |, 28 10% RIS B e
BERSHLYKS 100 V{255 1.5 h 2= PVDF [ -, 5% B 0G5k
[4] 30 minj5, il A—¥i Caspase-3 (1:500, Cell Signaling, USA) ,
B-actin(1: 10 000, Jackson ImmunoResearch, USA)4 C 5% & id
T, TBS ¥ 3 Wi % & Pt 2 h, ECL & {415 ] Bio-Rad image
lab Z %5 b (400 &K 8 LG H

1.2.7  GEilsorr BAELL x 5 7R, R OriginPro 7.0
Gt AT B0 R R Jr 22 43 01, R Tukey £545 F1 Bonferron
a5

2 #R

2.1 ARRBAKET N9 DRy sk 4869 £ 5%

257 N9 /INEE B4 i M1 7 fg 5 38 (LPS + IFN-y 41) J5 , &
PEAH G % 5 Bl NF-kB . 25 RS TKK . £2 28 40 i I8 5 TL-1
TNF-a f mRNA 335K 8 5 T Control 201 IL4 2 (P <
0.01) ;% N9 /N 40 M2 BIAGHI8 (1L4 41) J5 , IL4
IL-10 mRNA 2 3k 7K BH & 75 F Control £ F1 LPS + IFN-y 41
(P<0.01,%1),

F1 FREBAKREST N9 NG R B 414 4 BE H F mRNA
HRZE (n=3,x%s)
2415 NF-xB IKK 1L-1 TNF-a 14 1L-10
Control 41 1.05+0.092 1.08+0.122 1.11+0.198 1.01+0.022 1.05+0.08> 1.09 +0.16P
14 4 0.98+0.032 1.40+0.098 1.48+0.208 0.75+0.14a 2.92+0.67 11.42+1.86

LPS +
TFN-y 41

a:P<0.01,%5 LPS +IFN-y 283b45;b:P <0.01,5 IL4 28148

PE— LA A 3 % B3 b IL-10 (IL-1B  TNF-o FR3K
G5 NIR 45T N9 /N BTN M2 BUASNE (L4 ) )5, B3
T4 A R IL-10 ¥k B W 58 25 T Control 2H i1 LPS + IFN-y
(P <0.01) ;14T NO /N FANAE M1 AL F 5 (LPS + TFN-y
W), LT IR 58 A R TL-18 TNF-o 25 3 B ]
TET Control ZHH1 IL4 Z4H(P <0.01,5%2) .

1.91+0.08 3.34+0.20 14.70+1.94 6.89+0.68 0.94+0.08> 0.74 +0.06P

2 FAEABURET N /MRRAMEEABEFELREN
#Will (pg/mL,n=3, x s)

1) 1L-10 IL-1p TNF-a
Control 41 98.00 £12.73*  5.39+0.63>  45.08 +3.78P
L4 4 160.56 +15. 82 5.03+0.43> 34,37 £3.53P

LPS +IFN-vy 44 91.00 £5.36* 26.85£1.77 457.27 £15.69

a:P<0.01,5 IL4 281b%5;b: P <0.01,%5 LPS + IFN-y 281k 4%

2.2 REVEF N9 DR 4n A& 0% R

TEET NO /N ST A A AL Y, LPS + TFN-y ZET- 48 il £
FHAM2 A (E 1), % T A R, SR 8 Ho-
echst-PL R @G 45 LA ML T- (95 DL, 4528 7R - 45 Control
41HCAE, TFN-y 4145 LPS + TFN-y 414 40 £ (B) Hoechst B 1
2 %) B % (P <0.01) 1 LPS 41 IL4 4115 Control £H
HO, BAIROESE 25 (P >0.05,112.3) . 55 Control 4]
HAE, IFN-y £ LPS + IFN-y 21 PL BN 0 58743 (P <

0.01),1fi LPS 201 IL-4 414355 Control 41 [t45, PI FH 1 % 1%
HW AP >0.05, K 2.4) . X455 L FEW] IFN-y 7 LI
5 NO /N R AR FE T, T TFN-y 3 B30 i 5 40 i Bt |- 32 A
G55 )R BIR— RV RIR SN o #E— 25 PR 2 AR 1, R
Caspase-3 IFRIENE OL, 45 5 T /R, IFN-y 411 LPS + TFN-y £
Caspase-3 (14315 7K -1 {5 T Control £ (P <0.05,/&5) . 45
SR (IFN-y A] i i Caspase-3 5| & AMEAIFET
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400 1 W9 R, BRI R R PR BRI , eI
300 2 PR ALY Bl iy 44 o ML Y I 20 g (42 800 A
EIN o ) FMELRAD ) 1 M2 7Y 5 I A TR AL R A 6
3 RO ) o /NI B A Ay R 2 R S
1007 I 0 M, 3 AR o mT LR B R e X
04 S SR 52 AT LAE S/ NI T AR M A A A . FRAT T Ao

1 2

3 4 5
EEbl

1:Control #8;2:1L4 #8;3.LPS #8;4 . IFN-y #41;5.LPS + [FN-y 28
a:P <0.01,%5 Control £ L35
3 FEREEEGT N NKRAREFEENSERMSEITER
24 7 a a

PI FITEANIE (%)
o

1 2 4 5

3
21 571)
1:Control 28;2:1L4 48;3:LPS #8;4 . IFN-y £8;5:LPS + I[FN-y 48
a;P <0.01,% Control 28 1t4x
B4 AERFEET N NRRAETFER PLIRMAMESRITER

1 2 3 4 5

= .50
- «—17x10°
B—actin*’m“*ﬁuxlo3 @

301

Caspase-3

>

Caspase-3/B-actin

®

2151
A:Western blot # i £ 3£ ; B: Caspase-3 A48 *t & B 14 % it %4 R
1:Control £8;2 ;1.4 8;3.LPS A ;4:LPS + IFN-y £8;5: IFN-y 21
a:P <0.05,% Control Z1}b4%
B 5 AERBZET N ML Caspase-3 & HHEFRIE

3 it

TR b 28 RGBS RE L E R R e B
B AR BRI 2 i IR 5 B ) AR S B U
/MBS B ) AR5 bk 40 i L 5 05 200 ffa A
I 40 0 [ SRS 0 A M ) 8 P A B TR L S e 2
43 WA Z2 2 i PR -4 TL-1 TL6 . TL-10 . TFN-y . TGF-8
1 TNF-o, B A1 a3 35— 22 9 By b 28 9 I, £
/NI 5/ 5 W 200 2 T J 4 L 0 AL IR

PRANREFR NO /NI 20, ) B 363 1 HE B AT 1) AN T
D7 TRAL I ERPED S UERA N9 41 i 2 ] LAAE R BF 5%
AN T AN AR AR G T L

FATXS AL G NO /N 5 240 B 4 43 b Th e 0 41
R, SERF 9 e 7 PCR A ELISA #4525 W 45 7
M1 RUFI S , N9 ZINBE S5 20 L R % 26 15 T 2 I 2 R 40
MR F, 45T M2 BUAI03805 , N9 /0N I 240 Jitd R % &
K Z IR AN R T, LPS fEA%: i % TLR4 it
7% NF-kB . IKK, §: 2 iNOS K IL-12 [l 2L 380,
T g2 e 1) ML D7 i f e o X e TR AT A
FEH A FIRAE . Zhang 55" 3738 /N B/ B 240 i
BV2 BE#; LPS Mk, I ELAEAE 6% Rho J87E Y 110 41 571
VAP HL/RIA Y . Zhang 25 (ORIFSE T, LPS i1 NF-
kB M Ak N9 /)N i S5 40 i 14 15 - 38 5 v LA g s Je 1
BELWT . 53 49 26 WA A 48 40 M 1A 7 (2 11, TNF-au |
INOS) ASFI X 41 248 2 G483 403 046 52, 1T 30 98 40 i
A7 (IL4 IL-10 \TGF-B) RES AL #E P X i 22 R Ge Pt s
gt s> B Jin 2N R RIFSE OB 7E /N BRI T 3l
ik P ZERR R e ) — BRSO AT L2 5t 48 i M2 28 /N Jie T
M, PR IR PR A 1A R 2 AR B AR HE T RE Y
PRIZ o /NS T 20 i B i Ak 32 31) Z2 b R 2R ) s ), HEAE
HRX b 22 22 0 P an AT HL AR R EAE D A i Bk — 20 1
5E

A ST IR I S RE DY 0 KR LA T IFN-y RERZ
fifi N9 /N S5 41 B AF 16 BN T W, 6T B0 B
2006 4§ Takeuchi 4" BFFE 4 TFN-y 75 £ & PR 1L
AR AT DL/ 0N B S5 400 B 0 T, UL o T R
i AR S BR AL 2R 4N JR T, IFN-y 75 -5 20 i A
bR S A, FEE T JAK-STAT-1 {5 538 i & 4%
YEH, TG STAT-1 SR RS 2% N, 255 IFN-y #i
FFEN AT Chang 2" 738 TFN-y A LI i
Ca’ " 3@ %, v Ak Caspase-3 } Caspase-9 {55/l 15
AHEFET ;s Li 45 HR0E IFN-y A LU IRF-1 [ T
AR AW AL, XSS s IFN-y 1]
DL i 22 Sl e S B AN AT T, AT & B IFN-y
ZH N9 /N AR L Caspase-3 ik 7KF-BY 8 T, Hw]
AES N9 /N TR AYAET- A . 7E N9 /NEE TR 40,
IFN-y HLAAGH 1 f 2 38 % 36 fb Caspase-3 [fij 7 ZC4H il
T, i F Bt —20 i
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R+ R, Bl Na® Ca®t P FR Ca't P ALY 07 R, HEKETEREH) RS AT E
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MEMW LA, B R T R B " PR T,
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