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Metformin reduces the oxygen-glucose deprivation and reoxygenation-induced microglial
inflammation
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[Abstract]
microglial inflammatory reaction. Methods: To establish the OGD/R model of microglia(BV-2 cells), BV-2 cells were pretreated

Objective:To study the effects of metformin on oxygen glucose deprivation and reoxygenation (OGD/R)-induced

with different concentrations(0.02, 0.20 and 2.00 mmol/L) of metformin, the effective concentration of metformin was determined by
MTT and lactate dehydrogenase (LDH) assays. The supernatant of IL-1B was determined by enzyme-linked immunosorbent assay,
expressions of nuclear factor kappaB and CD11b were analyzed by Western blot and immunofluorescence, respectively. Results:
Metformin (2.00 mmol/L) decreased the release of OGD/R-induced LDH from BV-2 cells and increased MTT activity, reduced the
expression of cell surface molecule CD11b, inhibited nuclear translocation of NF-kappaB, and decreased production and release of
IL-1B. Conclusion: Pretreatment with metformin could reduce OGD/R-induced microglia inflammatory response.
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1.1 ##

BV-2 iR A A TR /M AT
Y K5 F% T IEH & 10% Jii 4 135 (fetal bovine
serum, FBS)[) DMEM 5843552 5

ZHIRUIK(EIL10551, RERFHEA RA A ).
B4 1ML 75 A1 DMEM (Gibeo 23 ), S5, 408 37 M
(Corning 2~ A, fE[E ), Hoechst 33342 %¢ G4 Kl 5
MTT (Sigma A ], 1), FLER M Z i (lactate dehy-
drogenase , LDH ) {71l & (W s AW A R A ] ),
THET (il 2E=aGR A R F] ) ELISA
& (LR RUE AR AR S A RO &
(P mt LA E A FRA A ), 8 e R & (i
WM RAEYWIFR AT, KEHL CD11b(Abcam 23 ),
FE]), BT NF-xB p65 FikEHt ol 1:800(SAB A+,
EH),

12 7%
1.2.1 Shapaba

B 3% BV-2 dHMO TR T4t b, BEAIL
Or R IEH R RELL | I B+ RN | AR
ZE/EMER E AL, AR R A+ SN
SOERA . SRZTIRANT ERIZERT A TN
FOSUIIRAL B 1 h, SN RIS 58 UG 4 I H 3 FRBE
kL 2h T SUIAE IE R CO, JERAE IR E 24 h,
122 FHEH G/ A EARA

BV-2 iU A TG S p b A
ANERERNZF /S A (oxygen-glucose deprivation/
reoxygenation, OGD/R) B Y 1) il & , 1 564 56 & 1%
FERL B TORER) DMEM 55538 B ASEI IS
W =R (RSB E R 1% 0,,94%
N,,5% CO,),0, RS 1 2%0 IR, FaE 1 h
J&, KJoHE DMEM £5 58 546 & 10% FBS DMEM
M oE i gL JFE TIER (RIS E0E R . 21%
0:,74% N,,5% CO,) AN ESEFRAE h RS 5%
123 @tz s kAL £ &

Va5 55 5%, HITIA Y 0.01 mol/L PBS
(pH7.4) B B4 3 YK, HanliH 4% 2% R H
2R 2 10 min, £ 0.01 mol/L PBS 22 ik it
Vo rBIIMA—HT . KEPL CD11b(1:200) ,4°Cid 7,
0.01 mol/L PBS ZZ RN, AR
IS 1 h, 0.01 mol/L PBS 2% MR Uk 40, inA
LU E N 1 we/mL 1 Hoechst 33342 F8G Ykl 250
%5 5 min, 0.01 mol/L PBS ZE MWk VEI AL 3 K.,

FEALZE X 6 A HLET , 7E 90 s T WL, 38 i i
A AT GHREE
1.2.4 #mpe L& LDH #9m 2

BV2 41822 OGD 1 h #1 R 24 h J5, W |
#, W LDH 250 & (F st AR A FR A /),
FEAM LS LDH 095 i Firf B0 BRI
SULIBHT . T H SR E (B 450 nm)lE
WOCAE R RN RS A A X0 LDH A5 &,
1.2.5 MTT #&egm 2

PE R ISR, BALINA 180 pL TG
) DMEM 532 540 20 pL. MTT (50 mg/mL,Sigma
oNE] ) AR SE 4 h, 3 EIE, AL 200 L
IR, 3% 5 min, T H ShEERI (B 490
nm ) U 5E WOGIE RN,
1.2.6  BgBK o5 sk dn e Lk IL-1B69 4%

BV-2 4ifiiZ OGD 1 h MR 24 h 5, WA
EIEWH T E IL-1B &, BT D BRI R IR
ELISA i & Ul I T,
1.2.7 & & F IR op i ik

BV-2 4iififiZ: OGD 1 h fil R 24 h 7, 5F% 1§,
FHFRA Y D-Hank’s (PH 7.4) 2% e 5%, in A 241
WO ANIEE] T, BCA VA E A S B AR & &,
WK 5 min (R AFUEYE, B30 pg AR, H
12% SDS-PAGE [ THLIK /12, FIHIHEE R4 C
(miniprotein-III wet transfer unit, Bio-Rad 2% F] | &
)i% % PVDF [ (Millipore A F), 351, 10% i
Wik—TBST (pH 7.5,10 mmol/L Tris-HCI, 150 mmol/L
NaCl,0.1%Tween-20) Z= i EHA 1 h, IA—T,4°Cid
W, TBST 68 3 e , MA PO ERIRBFE 1 h,
ECL (Pierce , Thermo Scientific 2y A , 3¢ [# ) A& H K
Y1Y% 1 min, Omega 161C 4= H sl ik & CEERE 5
ARG W
13 %t

BRI IAE £ FRifEZE (X £ 9) 3R, R One-
way ANOVA FrHr2H IRl 22 5, 240 [ W LBk
SNK-¢ #:56, P < 0.05 R BEAGIT#25,

2 5 R

2.1 OGD RFE B & BV-2 4o e ih & T AL
IEFARET BV-2 iR R, 40
JifAi%=: (8 1A), OGD 0.5 h F R 24 h 5 (& 1B),
B4 M BRSSO AR e, A R s R
OGD 1h MR 24 h/5 (B 1C), 4ffpufkstr 28
B, sS4 42, OGD 2 h #l1 R 24 h J5 (& 1D),
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YA MR LR /N SRR 33Ok 25, HAG W
WL A I TR S
2.2 MTT 5 LDH | & 89 4 R

MTT 1 LDH & & W2 fL A7 5 AR PR 0 5
HIEFR, BV-2 410t OGD 1 h #1 R 24 h 57, it
MTT iEPEIF A W el As (1B 2A), T4t MR ik

&

S

7
[

A

LDH %80 5 % B2 1 2538 2 (K] 2B) ; 45 T [A] ik
£ (0.02,0.20 F1 2.00 mmol/L) ) — H SUICAS 5 i 1F
HORA R AR MTT 357 (& 2A) & LDH BB
(& 2B), {H = H B (2.00 mmol/L) i &b i fik i3 3
18> OGD/R 5519 LDH B 1S £ (1K 2B) 313

Jn4nie MTT B35 (E 2A)
P4
P4
P4
W £5 P
«
C D

A IEHEIRZ;B:0GD 0.5 h/ R 24 h;C:0GD 1 h/ R 24 h;D:0GD 2 h/ R 24 h,
B1 AFERETURFHRIKEREERF AR E 2 FSEL RN R R (x200)
Figure 1 Morphology of resting and activated microglia after different time-points of OGD and reoxygenation 24 h(x200)
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Figure 2 Metformin reversed OGD/R-induced the decreases of the BV-2 cell viability

23 FIR R IAFIEAFIT CDI1b KA ag 2R
AR, CD11b IR TE /NI 4 i/ w5
YL AY AT, A R /)N J5 200 it/ 5 e 240 %) A
W, W ER I BEE R CD11b BRIk 1Y
Z, MK 3 s, IEFE RS T, CD11b RiKTE BV-2
21 o Y S 5 B, 25 7 —H XUIR (2 mmol /L) &b
PEASFE A 15 RS /NI BT A A CD11b AYRIXL
M BV-2 41fi OGD 1 h Fl R 24 h J5 ,BV-2 4 g +f
CD11b FIFRREIE H X I B i 3 £ | Wigh 7 —H
AL (2 mmol/L) AbFEfE Rl OGD/R 5519
BV-2 4ififirf CD11b Ay A,
2.4 Western blot ¥ & &4 #7 NF-«kB & ik 6945 R
YHLAE L ORI AR BRI T—«B
(NF-kB) EZDTCTEMERIE AT FE4n i
ZHHSE , NF-«B #RE ITHE ARz, R EEEn
sk o1 AR W RIR AR SLIR A R s BV-2

4iJfs OGD 1 h Fl R 24 h J5, A% N NF-kB [ 3Rk ik
AR 4T W AUIK (2 mmol/L) Tk P AE i
ik OGD/R iM% N NF-«B FEA048 7 (K 4)
2.5 ELISA #amlsm i L& IL-1B 2894 %

IL-1B8 J& T ILs KRR B A 5T, & 2 BR
o3 FEW RN S SR N Re s Kk
IRIF R EMIAE , Ao T ELISA I 40 A3
WP TL-18 B3, 253 R BV-2 4ifiRfE OGD 1 hAil
R 24 h i, 400 L3S IL-18 & i IE 7 %) Rl
B ET R, M4 T UK (2 mmol /L) i b B 1)
BV-2 Zififl, 40 W IL-18 Y& 4 OGD/R
BERRL(E 5).,

RIS &

AN TS AR LA DA A 5T A ) R 8 A Wk 240 M, F
HiX R 2 RGT eE I UE E 2R, AR PR O
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Figure 3 Metformin inhibited OGD/R-induced up-regulation of CD11b in BV-2 cell lines
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EEAL
Figure 4 Metformin inhibited OGD/R-induced the nucle-

ar translocation of NF-kB in BV-2 cell lines
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Figure 5 Metformin reduced OGD/R-induced IL-1f3 re-

lease from BV-2 cell lines
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TL-1017 il i FEEE B AT, /IS I At R e S T
M1 B A R R R A T, R & TTia T,
AT AN R e A5 TL-1B8 22 SRR A g
J O A B 5% PR, FE AR P B A
IL-13 = ZRIE Tl 1)/ N B 2> OGD/R A
Sy it L PHVRE 1 S AR A B AR BRAB IS /N
W AIE (1), CD11b 7ER/IME RARIERIbRICY)
HERB 5/ AR B VIAHOC /M T4
JTEALRT  BEASIA S CD11b YA ; M4 i i
PO BB TR CD11b RYFAREE 14, ARfFFTH,
OGD 1 h I R 24 h figfe AR 5+ CD11b 1Y
Foik (B 3) IRk = BRI 1 TL-18 (& 5), 2
/v OGD/R RS T5 /NI B4 % {52 M1 AU
RE,

A A S5 AT N B DA G, OGD/R F:3
YA e AR BR AT, BENS 4L K E Y ROS & LDH
SERR ) TR AN, TS /N B A L, A
RS R o, 0GD/R G /M B4 i LDH 1) RE
T I, — B XK OGD/R 75519 LDH RS
W2 | mifE sEAa s R E (B 2) . NF-«B 1ER 4
S 5 RAE M EZE 501, 28T NF-«kB/
Rel ZE0% = BEARSF IR SR 7, #ERAST , NF-
kB AL FRIGIRE, SMHIEN kB &8 AAET
POt v S 40 a7 B B LI kB BB bz
ZAR R AE KA, 1475 NF-xB 5 07 F4% N 5 #E 3L
) DNA JPFIE5 6, TSS9 o 7 3 X i
SRS OGD/R 53/ ML A NF-xB B (&
4) , N2 5 A BT TL-18 BYAE (1 5) 5 XL
PIERH OGD/R 75 S/ N B4 A () R g, 540
il NF-xB BAZFEAL (] 4) 300 TL-18 B9 A LA K
(E'5), BLsbh, HETRRFFE &L, S 0/ NI ot 240 i
R IL-18 38 5 4 e 41 1) ATP ¥ & ROS 7K F- |
LDH 4t} PH {H A A O

ZHRUNGE S A Ml R —Ze B2l HopL ] 3=
BLIE 3 98D PR SRR B, B0 D S AR e 5 3
Z R BRI , SERESE IR S RBIFIT Y & B,
T UIRELAT R RGN, LAS I B BT R B Bt A AL RO 1R
H, BAERALE S BRSO JE56, shiiotiE
HH — FOBUNCRE A1) 15 3 1t i o st A v X 2 #5E4E
FH i 2453 B 1) 0 A HLAE il DX 25 5 1) Fabuzek
SRR BB, — H XU (4 mmol/L) TiAL BERE !
FUEE LPS i T 10/ B 40 B A 35 1 B e
WD RE AR 2R W A if-BV2 4H & T
JEEA RS R OGD/R i h | 3:5:% Fabuzek

LRIBFEEE R AT AU T T 15, 45 58 Wos
T HUIC(2 mmol /L) BE 45U 5 M AR TR 15 S 8 /N R
JOT 4 6 ) R AT SN, 5 SRR BH — F UMK B 2R 435007
FEAIG TR ER . H Ao fe 7R — H UK
PR A FH EZARIAE W R NG 2515 5 00 RE DL K
W PR e R IR S 5 RS (%) g Jor 400 J 2 91 J) 4%
YA TS M JRE 22 TTASBIF ST B & 3 F AL
WICXT OGD/R AR Y175 5 19 /N I 40 M 8 1 sz o, 2
A WAER, AL TSmO T XU R AEH I
IR, TR E LI A e — 2o
M2, ARG B XUIBT OGD/R i1
/NS SR AR AE , AR T H SIS BE R R0
YO 1T L Ry OB S Al e 28 O R0 10 B 1
F A IR YT 2E AT A R R A, UK
KHAVE I IR — BB IR 251 D7 o8, A 2845 3
BIIZERE
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