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SERTS B UMY RE S IR AN I A

Ok, EmwmS, Mgk, &g’
B OE. BHM WE/NEFRAEENINEEZELIE, T B T8RRI /NI 40 M iR /b 2 &5,
7% Iba-l GIE A LUL 2R M EAT R AN B AT /N BRI S ot /DN e T A ) 25 22 A8 Ak 3 i B A0 20 B-2 2L BT i

(SA-B-GAL) Je a7k WA /INRE I A0 L 5 IR 42 5 SR A S S5 2 b/ NS 0 A, WLZ A S AN T 355 % it ) /) G ot 440 JifL )
WETENT SA-B-GAL Yt fb . RN RS AB (oligomeric AR, 0AR) 1755 Ab /NS J5T 40 BN [R] A [B] U, Al
/N AN SA-B-GAL ik il yH2AX Ry g fb 4 4 k] DNA fiffbnic )ik, &R AREFR
AT BRI I 4 0 5 3 R 5 — 2 I [0 90 PRl PN /N S5 4 M Ak 4/ 55 8 I, SA-B-GAL e (A B 5 (P < 0. 001)
HORIIR T B, S AR L, 0 AR AMERZA /NI R A SA-B-CAL YA fHPERIM N (P <0.05) . [FIES, kb3l
/MM yH2AX KRB (P <0.05) , 518 /MBI MIR N IRIMETE B R W E IS, 0AR i TR
/INJBE I A L % 2 W B 5 8 i DNA #5405 2%
KW BIEMFEEN;  RBTAIN;
FE 425 :R749. 1 XERFRIRAG A

MM BTR SEER A

FHEE (FIRARS ) #RIRES (OSID)

Ee;

Oligomeric amyloid-p accelerated microglia senescence WEI Zhen ,CUI Xiaoli, CHEN Xiaochun ,et al. ( Department of
Neurology , Fujian Provincial Hospital , Fuzhou 350001 , China)

Abstract: Objective To observe the phenomenon of microglia senescence in vivo and in vitro, and to investigate
the effect of amyloid on microglia senescence. Methods Iba-1 immunohistochemical method and senescence-associated B-
galactosidase ( SA-B-GAL) double staining in the cortex region of brains from young and aged mice was performed for visu-
alizing microglial senescent phenotypes. Purified primary microglia cells were used to observed spontaneous senescence
markers at different cultured time point in vitro. Various concentrations of oligomeric AR (0AB) (|4, were applied to prima-
ry microglia cultureto simulate the manifestation. SA-B-GAL staining was used to evaluate the degree of cellular senescence
and DNA damage response was explored by yH2AX immunocytochemistry staining. Results Microglia in the aged mouse
exhibited aberrant morphological and senescent phenotypes. The increasing rate of SA-B-GAL positive microglia cells was
found with the prolongation of culture time in vitro (P <0.001). Compared with the control group, the positive rate of SA-f-
GAL staining of microglia cells was increased in the oA treatment group (P <0.05). At the same time,the expression of
vH2AX was upregulated in the 0AB treated microglial cells (P <0.05). Conclusion These results implied that microglia
existed spontaneous senescence phenomenon both in vivo and in vitro, which was contributed to aggravate the pathological
aging by 0AB,, in primary microglia via the underlying mechanisms of DNA damage response.
Amyloid-B; Microglia; Alzheimer’ s disease
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/\ [7.8]

EA B 2 (aging ) S Pl ZK 9 T3 BR ( Alzhei-
mer’ s disease, AD) e H G K E . 415
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TR0 m AL o 7R & B AD B8 1 PN /DN T 4 i
BRI AT 5T R 0AB Hikh
BRI /N T AU LT £ 22 30K AR 1 A 0 ) A ) ik B
0 o R I A A [ S B AN, Th B R
HIE 2L/ N BT A AE AD Je s Ll VR RS oK
FERATS N TR AN TS B A R R PG LA
oA JETT HAEVE T /M 5 21 i 5 2 A DNA $t 15 )2
i (DNA damage response, DDR) [E] PN 4 SC ik 4
18, AHHSE T 7F WL /)N 5 5T 4t A 4 P9 1 o 32 22 3R
L ARSMIFGE AR X H

1 #RFTE

L1 ZhY) A 50 de ik 20 2L 5 /N BROCA
CSTBL/6] 5 5t B MEME B, WA BUE AR R R R A5
B sy o0 JO R 2 R 5L B 2 (special pathogen free,
SPF) 5 Bhia 3%, R ARG SR s il A= 1 d i
A/

1.2 259 Jakf T8 AR, H Anaspec
8] Ibal —Hil [ Wako 2 F], EH =40 2EHT/DN
P A KPLAFE], O BRI LR AN —H 30
R (DMSO) HJI H Sigma A H), LW R IR ICFEDTR
HLl H Vector /A1) ; Alexa Fluord88 Hric Fd7i R 1eG .
DAPL g H b T iR 4= L% . DMEM % 5% 5 |
0.25% RAE-EDTA 7785 R MEETG R A Hyclone 2
A, Anti-yH2AX (ab2893 ) HiiKI H Abcam A H]

1.3 AR, MHil% ZERE AR LWHI&ES%
AL ERWI L. MEZ, TR ABL &
100% (¥) HFIP 35 i Jo T 2 il DL BECIR 5.
Dt DMSO 5 (AU 5 mmol ), H T I 2L
Ham’s F-12 #5555, BL B B0 100 pumol YRR,
KGR 10 min G E,4 CHEE 24 h J5, 73R 0RAT
T -80 C#&H.

L4 GEAgUbEided 3 m g0 18 m /)
BRI R, [ % , VKR U1 #L ( CM1950, Leica,
Germany ) FIVERG R, AR AL DI AL 40 pm JEEJE (2%
/IR ST A2 A7 L ORI B JB) AF TR AT T
TBS {RUEG R EAARAEIR, IS H 3% it b = Ak 3
10 min ZERA LN IEE 0 A AL SR, PR R, SR
HPA 1 h W F 40 (Tbal 1: 2000 #ifE,4 °C 48 h),
TBST EREE A AW FE AL PR =Pt (1 600 Fi
FE) JIEH ABC ORI, DAB (2 mg/ml) (%, LHREA
I TBS FHE/RATHEA SA-B-GAL Bt Ik % 30k
AT 2,1 mg/ml By x-gal LB 37 CHFE
16 h(HEG) AR5 PBS WP PR , J5 [5E 4 min(J5
[ E W T0% % AR R Eh bR PRSI Ry 200 20 1), o
Uk R T 2R E R A B R
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L5 JRAUNI B AIfERE SR R4z 24 h N
CSTBL/6] /N KL, W04 P4 1 B Bk, UG , 70 B9 R
i} 52, A IR I g P R V5 VR T A AT, W4 240
FIHE, R, B3R 12 ~ 14 d U, AR IR IR
$5,260 rpm, 1 ~2 h, .0 K B, MO DLE RIS
Al /N R AR, LA 1 x 10° A~/ FLEERRTF & A 40
M3 i 24 FLAR A TS50 75 2, WAk iR 5 TH 1R
THE SR

1.6 /MIZFi40M SA-B-GAL Je (i b SA-B-
GAL #iffafbar g o 08 2 2% SCrk AT ™ o BUL TG
R /N A LA 3 R, 4 °C 0,01 mol PBS iz
Je 2% HEE -0.2% 1% Z#E B & 10 min, PBS &M
i, T 1 mg/ml 1) x-gal [ ik 37 CHEFH 4 h( ik
Jt) ,PBS YR, J5 [ 4 min (J5 [# & WK 70% LB :
fEIR S bR PKEEIR A 200 20 1), BUEE K sk A [
UYL S min J5KET, PRI E Ao BEK it 200
AYIM, B SA-B-GAL FHYEAINIE E 4Lt (n=3) o

L7 /MBS o by IR AR IR/
f B fe AR LB, PBS PR IR, £ 22 5 S [ 1
J& PBS Bk, FiR T HEMAEME Pt bal , i B AYE
XitH#, PBST 3% 5 0 7 — 41 (Alex Fluor 488 Goat
Anti-Mouse IgG,1: 1000 Fi%) ,DAPI(1: 5000) & 4
g%, WS R TAB R, B R, HHRE RS LSM
780( Carl Zeiss ,Germany ) FA8R /4t R .

1.8 /NI 4m M S iefb 2 e s /N e o 4t i
YH2 AX 248 i Ak 2 Y £, — 40 20 9 [R) 48 i S e o, 97
BHEYRRICRL 16, i f5 = R T Vector Elite
avidineperoxidase , DAB Ni Iif & , i i &f K [El /7. 40
W Tmage] 2450 Hr & Ao

1.9 ittt ARSI TR DA %L =
BRUEZE (v +5) Fr e KM GraphPad Prism 5.0 fE &
MGET o b WAL PLBCR ] ¢ K5, 22 20 1A] R ]
PN 7 245387 (one-way ANOVA) % P <0.05
EZRAGIFE L,

2 # R

2.1 ARG N BN BT A B R R
Al GEEX 3 m AR R 18 m 2 AR BN 20 21
17 Thal ek ge @, a] LUE 344252 B/ NI i
0 i 52 1 43 S ke ) A% (ramified phenotype ) |, il 44
AN AR SCE W S BARAS, AR 2 TR HES A
7, TEl S DI, W LK (BB s ) , T SA-
B-GAL PHY:Z0 A ( WLIE 1A ) o #H B, 245 Bk R (O
&l 1B) Juta & 2/ S 240 A 23 SR i 4%, R
TR AT, 4t 2 TR1HES ZE L , 2 6o 52 BBl o, 44 i A R
JEEEIN, A 2 [ A A 25 1 X, 3o 2 oK A
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7 (activated amoeboid shape) , #&78— & B L 8l E
FEAN BORZS (dystrophic senescent phenotype ) , H 2
), AN Sk s, 85 1) L — € Bt 1)) Thal 5 SA-
B-GAL eI 41 MY, SA-B-GAL T BAFAE T M4 (1) iy
5, UL S5 R R A NI B2 7 A W Y
FHOCERAY, AITER B/ NI BT A 2 0 A A AL

2.2 PRAHMNEA/ M BT M S AL S E  Tha-1
JUFAEFTA B P A1 /I 5 4 L 8 e 35 , A2 /NI o
AfRE S bR IC Y o JE AR IS SR A /N I 5T 4 i ( pri-
mary microglia, PM) £33 Ibal SE ¢ a0 i /nh
g, A% E A DAPT 48 1B 7y i 64, A [a) LT
THE 500 S 2 i, 1198 Tba-1 FHPE 5 DAPT FHAE L
BLGIR B RA S PM A4 35 94% LA L, T
R R (LA 2) o

2.3 /PNESJTT AR M AE AR A1 I s 4 M 5 AR AR

SA-B-GAL 4 {7, [H 1 /2 4 i 5 2 19 H bR 5 o
TSRS FR I SR N B BT A R A5 R I
fiE 8 2k AR ]k BT A BRI 5 104 D A/ e J5 24
HEAT[R) S Ak /NI o A8 L D5 AR s 5, 4 3ol TR Ah B 37
(Culture in vitro, DIV) & 2 d(DIV2) .5 d(DIV5)
8 d(DIV8) LI K 11 d(DIVIL) i U 57 Bi4T SA-B-
GAL 4iffagett, SA-B-gal Y (o fHPEA0M, MK J 75
g, SA-B-GAL B1E 0 40 g, 40 MU A% TR AT YL Sl 21
o, b/ N BT AR R AE RS 2 d ) SA-B-GAL %
PR R 25.04% (25.04% +6.523% ) , 555
TS5 dTIE 42.47% (42.47% +5.852% ) ] 2 d 4
WESAGIFE X (P <0.001) ;K5 FR 2 8 d
(87. 2% + 8. 138%) M DIVIl (94. 20% =
4.884% ) W K FHi7:% 5 d(P <0.001) ,DIV8 L
S DIVIT B 48 K #8558 SA-B-GAL JL & fH M, 12
INRAI G R T IE A, /I B2 BT 48 Lt 7o 3 o P o 2
A 3) .

2.4 ZERIAS AR IR /NS BT A0 M AR S 5 2
HG, TSRS AR 755 1Y /DN B 40 Y
IR LAY SA-B-gal PHE, ASRIF & (&
45505 DMSO X 820 ,0.5 pm/L,1.0 pm/L) {5
KA AR LA FAREE IR/ N BTN 4 h F1 24 h 5
17 SA-B-gal Yo, 3740 B 0 /s AN MO 48 B H 4. 45
BEoR, 5XTHA M EL,0.5 wmol A1 1.0 wmol 4bFH
24 h Y BH I 3G/ e BT A0 JfL SA-B-gal e fHME A
(P<0.001), H 1.0 pwmol ¥ JiF £ SA-B-gal BH %
BRI =, Y8 — 8 W VR RO . A e IR A
0.5 wmolfEH] 4 h 4 AEfA7EE nka FE T 1 Se 1t
S (P>0.05) ; 5 AR, 1.0 wmol £ /1 4 h 24
AN 25 1 X R 2 SA-B-gal FHPER G (P <
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0.05). DL ESERSER AR InHRAR SN /N B 200 i 2
Z(WLE4) .

2.5 /MBI RE S DNA $ilf A ¢
YH2AX AR —Fh 52 Z R W bR 59, 7T St DNA 45
e S WT 5T oAR J2: 11 8 i 14 Jin /)N i ot 4
DNA $if7i 5, 0.5 wmol oABR F3 5l 2k B /| e 51 24
14 h(4 h) .24 h(24 h) 517 yH2AX 4 g fb =72 e
0, yH2AX B 0y 40 B A% 9 2 sSOR B R o 68 55
W (CRET L), MBI E B, 52 R A M
I,0.5 wmol oAR AbFH 24 h J5 /1N J5T 4H it 4H 2% P4
YH2AX A2z g i B B3N (P < 0. 05) , i % &
TE R AHTIE N 48% o XL £ R 15 He g £, A
M, K45 0.5 wmol 4 h ZHAFFERE N, B
TGt FE Lo LA LSRR oAR i /)N i 5T 4
[ 6822 T REHS N yH2AX 3R 3K 15 % DNA 4 45 [ b
(WES5),

young

F AT N

SCF YA B

/NBEBUAME Ibal & SA-B-CGAL L (n=5), A:3 mi%;B:18
m %, bar =20 pwm
B AR TR /N B A0 i F A5

= 100-
5%
o 0O 804
£3 go
€3
8@ 40
32
o _ 204
L @
£2 0

HEAR P Thal (263) BHAES DAPIC#E () B HLE T 40 H 0 =3,
bar =20 pm
P2 AT /INE oA M 5 B S
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2 8 8 110N

/I JE5 4 6 A4 S AS TR B ] ( DIV2  DIVS | DIV 8 DIV 11) SA-B-
gal Yot n =3, FRARREIGITTAITEER, « + + P <0.001 /5 DIVS |
DIV8 DIV11 vs. DIV2 ;###4 775 DIV8 1§ DIV11 vs DIVS ;bar =20 pm

P33 /INB ST ANBE FE (A S d s 38 1 AR Ak

) 4 ‘
= |

. ey
X

Py

-
Ly

SA-p-gal s‘laining_

0 05 1.0 0 05 1.0pumol

A ~ F:oAR 4h B /NG 5T 40 i 5 SA-B-gal Y i, n =3, Bar =
20 pm, G:SA-B-gal FHANMIMEE /3. = P<0.05 ;1 wmol T-Fi 4 h
HEGMB R IBL L, * * = P<0.001:0.5 wmol A1 1 wmol -
24 h 25 S R XoF BR2H H
&4 SERIA AR IRI/INKE BT A AR S

Relative 1H2AX intensity [t
(fold of untreated) o

o
-]

CTL4h AB4h CTL24h A 24h

A:0.5 pwmol oAR AbBH/INEZSFANMI 4 h.24 h J74T yH2AX Y fn,
n=4,bar =20 pm, B:AHX] yH2AX 5B 40HT + P <0.05
5 oA fLill/ MR AN FEL T BE 5 DNA 4435 S i
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3 3t i

Fe] SR 2% Vi 2R 9 ( Alzheimer’ s disease, AD) J&—
Fh & AL AR B R AT M A%, 2 Z SR R AT 1
INFITOREREDS | H W A TG RE T TR, W AR AT AT
SRR AR L BN TR 20 i D RE A G
SNP %75 (ABCA7 ,TREM2 . CD33 %) Jy i % 7
AD & B T 3 HE AD KR B B 5
a1 ABIFFE AR & B AF BRI P /0N 2 5 4
LA FAYE A B A1 SA-B-gal Y BHE, sk vl
LB A fif B AF BOA I R 5 5 35X 55 AT AD i py -
gt R—a",

AT F A A A B /N S5 40 it 2 40 BV2 . CHME-
5 AR ST SRR B 35 /0N I 240 e T DA S 4 g A4
I Lb o AN i i R A et R, D 1 )
%, alifl )5 2l B Rk 94% LI b fRIE 2 56 1 o
BbE R AR IR AR IR S R R, — o it [E) 3
P /IR R AR AR A % 22 ), SA-B-gal Y ek
PERR R, X PR S A0 A0 /0N I8 o 200 A3t 1 4 1
BB, T BN P A FUBE T I A (GLBL 3%
DA P SRR ) i g o1

I FEUUR AR I8 S5 200 A 43 1 K = 1) 4 e
7RI SE A T, 20 TNF-o TL-1B 116 25, % #2850
FEAREVEAE S B AD BB L A
RN AR XA ek A EE W, T
A1 AR J2 75 I3 /0N e Joi 440 M A 3 2 5K — A% oL 1)
B, FRATTR I oAR Ab B /NI S5 A0 A F5 B S 3 )
B A L SA-B-gal B4R, S5 REAE AR ik i o
240 0 RV PR LT PR R 200 S B O 4
— Y AN A R T AR, TT R
RN R T SA-B-gal BEPERG - $ 7w 1
AR VB B AEA AR T T B & i B v i &
52 155 440 A ) B B A7 — 5 ) i 1

Wit 4 e SR R A R A
RN 5 2 W I 3R R L3S = s SE A (pl6, p21,
p53 45 MG LB R ST SEAL I L 1 D) B R A
DL &% DNA 4844 2 i ( DDR) %>/, DDR i # (A8
F Yo IR LS BAE T2 2R H2AX TG LR . 7
A FPHLAL R AN, 400 DNA XUk & A T, e
AR H2A FE N5 H2AX [ AY%E 139 {1 %
R EBEIRACAE MG, JE L yH2AX 2 20 i 2 2 1Y)
HEARRAMEZRNC . S8 BR, 8 s
WA AR B /0N S 21 23R B HP O I 41 R
1 H2AX B 3% 4k, B yH2AX 33K B30 i R
WFoE e, S5t B AH H, AD (835 i N yH2AX 3%
AW RARI N 2 B E A AR 0 AR AN A I Ak
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ELANH yH2AX ik LAl 4Ry AD LIS W1
FRICH L I, A SIEG X AR A B /N 5 4
YH2AX 3% 3k 4T T BF 5%, 45 R UE S5 oAB 14 M
YH2AX K3k, 75 AR Sl 40 i 5 22 T A 5 2o
DNA $5i 33 52 L

25 LRV IR AW 58 4 s/ NS B AN AP H

EIA, B TEB AR H PR/ o 40 g 3 gt — AL

T RREREEAE AD R RIFE T o UV

A IR AD R AL 4R A — 2 i BRI AR 4l

JAE/INB T A M 2 3R S8 2 AR CHRIC ) (H 2 B

VRG> TA5 i i e 2RI T RE L DL R AR Y 4

A S o i EE RO HE— D IR AP ST, JUHZ ey

BT BN BT 2 AR 25 8 i . KRBT

F T ST A B AD i AL FNE S 7 #E A

Bt
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