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48 h 2R A1 40 1+ H0a 5 & 8 (CCK-8 ) 1246 I 40 B W 56 BE (A) L, LAAS % CoCl, 3% 35 W 5 7% RGC-5 40 A 1E
S I8, LA 2R B 2 100 pmol /L CoCl, 335 35 W 3 3% RGC-5 200 it L4 2 ~7 1% S0 4 B A 78 5 455 760 448 Jifd 43 g (G 4603 h
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[ Abstract] Background Hypoxia is the main factor of retinal neovascularization and is closely associated
with retinal ganglial cells ( RGCs) degeneration. However, the study of retinal neural tissue lesions is rare.
Objective This study was to investigate the influence of hypoxia environment on the expression of annexin A2
(ANXA2) in mouse RGC-5 cells and explore the mechanism of RGCs damage induced by hypoxia. =~ Methods
Immortalized mouse RGC-5 cells were cultured in high glucose DMEM with 10% fetal bovine serum. The cells were
identified by detecting the expression of Thy-1,a specific biomarker of RGCs. CoCl, was added into the medium at the
final concentrations of 50,100,200 and 300 wmol/L, and the cells without CoCl, served as the control group. Cell
viability (absorbance) was assayed by cell counting kit-8 ( CCK-8) method in 12,24 and 48 hours after addition of

DOI:10.3760/cma. j. issn. 2095-0160.2015. 12. 006

4 UH A A AP35 H (2011ZRC03040)

PEH WAL 266071 5 8, ILAR A IRBHFZEHT IR IRA TS 90 % LRk (e & B RIR B BE B ) gk o el |
i 0 ] 5276800 H HRT o 2= B ( £ R )

WA AEE AR Email ; chxhf@126. com



- 1078 -

AR SIS IR B AR 2015 4F 12 H 55 33 %%5 12 )] Chin J Exp Ophthalmol, December 2015, Vol. 33 ,No. 12

CoCl,. The hypoxic cell models were established in DMEM with 100 wmol/L CoCl, and divided into the hypoxic 3-
hour group, hypoxic 6-hour group, hypoxic 12-hour group and hypoxic 24-hour group, with the normal cultured cells as
the normal control group. Apoptotic cells were determined by using hoechst 33342 stain. The expression levels of
ANXA2 mRNA and protein in the cells were detected by real-time quantification PCR and Western blot, respectively.
The expression and location of ANXA2 in the cells were examined by using immunofluorescence technique.  Results
The cultured cells grew well and showed the fusiform and polygonal shape,with positive expression of Thy-1 protein.
Compared with the normal control group, the viabilities of the cells were insignificantly changed in the 50 pmol/L
CoCl, group and 100 pwmol/L CoCl, group (all at P>0.05) ,but the cell viabilities were significantly reduced in the
200 pmol/L CoCl, group and 300 wmol/L CoCl, group in various time points (all at P<0.05). Hoechst 33342
staining showed that the apoptotic cells with nuclear condensation and high green fluorescence intensity were obtained
in the hypoxia groups. The relative expression levels of ANXA2 mRNA were significantly lower in the hypoxic groups
than those in the normal control group (all at P<0.05). The relative expression levels of ANXA2 protein were
significantly lower in the hypoxia 3-,6-,12- and 24-hour group than those in the normal control group (all at P<
0.05) . Apoptotic cells were seen in the hypoxic 3-hour group, hypoxic 6-hour group, hypoxic 12-hour group and
hypoxic 24-hour group compared with the normal control group, showing the bright blue fluorescence in cellular
nucleus for hoechst 33342. The relative expressing levels of ANXA2 mRNA in the cells were 0. 80+0. 14 ,0. 67+0. 33,
0.49+0. 17 and 0.39+0. 02 in the hypoxic 3-hour group, hypoxic 6-hour group, hypoxic 12-hour group and hypoxic
24-hour group, which were significantly declined in comparison with the normal control group, with a statistically
difference among the groups (F=434.354, P =0.000). The relative expression values of ANXA2 protein were
0.5526+0.012 3,0.4259+0.0334,0.3449+0.017 8 and 0.3827+0.022 1 in the hypoxic 3-hour group, hypoxic
6-hour group, hypoxic 12-hour group and hypoxic 24-hour group,which were remarkably lower than 0. 602 1+0. 001 4
in the normal control group, showing considerably difference among the groups ( F =3.057,P =0.000). ANXA2
proteins were highly expressed in the cellular nucleus and less expressed in the cell membrane and cytoplasm in the
normal cells. Compared with the normal control group,the ANXA2 protein showed weak expression in the hypoxia
group and primarily in the cytoplasm.  Conclusions The expression of ANXA2 down-regulates in hypoxic mouse
RGC-5 cells,which may participate in the apoptosis process of RGCs in high glucose environment.
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1.2.1 4838 R 2EE IR RGC-5 T Jin & ik &
25 mmol/ LA 45 4 A& F14>#4 10% FBS.1x10° U/L %
R (RPN JREWE 0.1 g/L 555 KM H M &
B DMEM 85 32+, F 37 C (K350 5% CO, 1
B IR NS IR SAL A, BUSE S ~ 10 AR i T 55 5.
W 5 F2 b FBS (R B $ 4 % 2% ,RGC-5 DL 4x10°/
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FHRE G Hidk — 41 37 CHFF 1 h,PBS k., PI
JLAMMIA% , PBS I UE, F . DL PBS AU —HiAE N B
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1.2.2 CCK-8 ¥ #l RGC-5 40 g 3% /1 RGC-5 LU
2x10°/FL f % B 2 Bl F 96 FL AR B, T & R L 4 B
10% FBS 25 mmol/L 75 4 i) DMEM £ & 3 o k5 5% .
Fram ik 3] 50% fl G i, 4331 SE 48 75 CoCl, 28 J57 & Wk Ji
47 0,50 ,100 200 300 wmol/L 1955 327, 4> 3 F 85 35 )5
12 .24 48 h fil A CCK-8 ¥ , 5L 10 pl, 4kZ 8537 2 h,
FH 2 Yy RE B AR A0 7 K Ry 450 nm A0 RO EE (A) 1A,
RFEMMIE ST BHK 6 ANES,EHEE 3 K, DA
B CoClL G FRM B0 RGC-5 4 MLAE Hy 1F 3 % B4 .
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FiF 25 em Bi R . 24 40 5 5] 80% @il & i 5 I
1A R4 ZH 40 M 5 46 Dy & 100 pumol/ L CoCl, 1 2% FBS
i) DMEM B 32 AT 175 9%, 0 MR 3 h 2 iR 6 h
0 AR4 12 h 4LFIME4E 24 h 41, TF % % B 41 40 i o8 4
H 8 2% FBS ) DMEM 35359
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MEER TIRAREFRIE 3.6.12.24 h 400, % 4
I A 10 pg/ml hoechst 33342 T AEW ,37 C 44
T REEIFE 20 min, PBS VL 2 i, G TAE G R
MR R, 29800 BB R R B WOL L 360 nm, k&
1968 420 nm , WEL I IE
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Primer 5. 0 73 #riscit 5|4, PCR 5195 LK 1. 973
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4l 2Ok A 45 R A R SEE . L GAPDH y N2, 4
fid ANXA2 mRNA A%k K7 LA 27 AT 3T 5
LHTEA 3 W PULFHIE

®1 5|#MF5
5149 JF(5°-3")
GAPDH F:ATCATCCCTGCCTCTACTGG
R:GTCAGGTCCACCACTGACAC
P:ACCTTGCCCACAGCCTTGGC
ANXA2 F:CAAGACCAAAGGTGTGGATG

R:CAGTGCTGATGCAAGTTCCT
P:TGACCAACCGCAGCAATGCA

o F: Iz%l%ﬁ'];ﬂ:T%J%ﬁlJ;P:a“ﬂéﬁ%F’J;ANXAZ:H,@%ﬁ%%E A2
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0 2 A B T vk B e BB UK GE 40 g BRI
AR SR %012% SDS-PAGE BECHLIK 738 ,4 TR
110 V & E#% E) % PVDF JE& I, Bi & 43 %% 5% BSA (]
TARFRE00. 1% Tween 20 #) TBST Wi fs ) 1R T
FHH 1 h, N annexin [T 2 s BEHTIAR (1:800) ,4 C 7
Hal A, TBST FEpk . MR o A AL bR 0 1Y TG HLik
(1:3000)% 7 FIFHE 1 h, TBST {3k, Western blot
WIEH MR . UL GAPDH AN Z @ HERK 5 A
S A LU E AT B 3 BB A X = AT
IEH KR IR A A0 MR Ry 1E H 6 R4, SEER A 3 W, L
HAP¥ME
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Srfii Lh2x10° /4L % BEH RGC-5 R0 T 96 LR
1, T 37 C 5% CO,EFRM h BE 3%, T 4 Ml 3k 70% fil
DT S I = M4 51 T S O O (< 4 W A A E
100 wmol/ L& Jfi & ¥ iF CoCl,+2% FBS f) DMEM 5 3%
Wi F1 2% FBS () DMEM ¥ 3%/ 8555 3 .12 24 h, 4G
J 1 i annexin 1T 22 & BEHLIK (1:200) FIAH R 1gG 9256
ZHi(1:50) , FH R 9 Ot K I ANXA2 7E RGC-5 1
A5 WO IR B N SRR,
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K F SPSS 19. 0 GE il # - AT G it o b AW
3 H I B 38 A 0 B30 B B2 Shapiro-Wilk 5 52 1E 45
O3AR L Lh vks TR, 4 Levene Ky B0 TIESC 4L M)y 2257, R
FH Y 43 20 B DR 22T 22 KOF- S B0 83, 224 4 T 440 i
1% J1(A{H) \RGC-5 41 fifg  ANXA2 mRNA Fl# [ K ik
AR 22 S LU SR SR IR 28 22 40 B L 401 1) 2 o 1L 3R
K H] Dunnett ¢ £33, P<0.05 K25 A Geit2¢ Lo

2 #R

2.1 RGC-S MIBEMUERE

RO TR RGC-5 8 218 sl TE | 20 i 1t B /1=
Ko RGCs FpsetE R Mt it Thy-1 SR 58 o , R 5h
Fi 9719 RGC-5 w Thy-1 & BN 2 (45, 40 i % 1 21
B (E 1) .

®

1 {E5MESE RGC-S gAY Thy-1 %1% %5 %5 (FITC x400)
A:Thy-1 FIREEHOE B AR EIOE  C:A KBS B B
il 3 Pl

2.2 ARME CoCLAEMG RGC-5 [y 38 435 )

50 wmol/L CoCL, 4 .100 pwmol/L CoCl,ZH 4% I [A] /5,
IS S EH R B R, 2 R TSI E X
($5 P>0.05) 3 5 1 4 4 JE 40 H 42,200 pmol/L CoCl,
2 300 wmol/L CoCLAH I 15 3% f5 12 h 24 h 48 h, 41
Mo HEH R ERERK 2R AT EE X
(200 pmol/L CoCl, #H: t = 2.294,3.035, 8. 168, 14
P<0.05;300 wmol/L CoCl,2{ :t=2. 115 4.325.5.239,
¥ P<0.01) (F£2),

*£2 ARERE CoCl,{HEAE & RGC-5
Zﬁﬂﬂmfﬁﬁﬁ(;is’A4so)

\ 4035 1 1
15 Bk i
12 h 24 h 48 h

1E 6 IR 40 5 1.007+0.004  1.007+0.006  1.010£0.008
50 pmol/L CoCl, 4 5 0.987+0.014  0.985+0.014  0.979+0. 020
100 pmol/L CoCl, 41 5 0.977+0. 021 0.976+0. 022 0.971+0. 027
200 wmol/L CoCl, 41 5 0.962+0.018"  0.945+0.021" 0. 872+0. 042"
300 pmol/L CoCl, 4{ 5 0.902£0.011"  0.889+0.030" 0.659+0.030"

Wi F =20, 447 ,P=0.001; F\yiy =8. 535, P =0.000. 54 £ I ] 15
1E 8 6 HR A LA, * P<0. 05 (T Bl £ J5 22 43 A7 , Dunnett ¢ 455 )

2.3 RAAFBE L RGC-5 4 A% L B A8 4k

TE B 6T BECZH 200 7 240 A% N DNA 43 A5 3457, 4 il
W TC B 45, B K hoechst 33342 Yufa 5L LY 51 1 4
PN (B 2A) 3RS 4140 A9 41 A% 9 DNA e 3, e £
JoT [ 445, A T 0 A A R ROR BO ok e €5 T 34
B A1 A% P9 T DL B0 I S I R O (Bl 2B ~ D)
B 100 wmol/L CoCl, £ FI B ] (9 & <, U4 T 48 ffd %
IRV i piI

B2 {REAMIEE R AMMZIFEF XL (Hoechst x400)

A TE X 1 2EL 200 MO A% JE 151 457 , hoechst 33342 e (4 5 L 854 1) 5% i (4
Pt B:100 pmol/L CoCL /AT 3 h & , 4fl M % A T UL 20 %% 1) 5% i
W (k) €:100 pmol/L CoCl, fE T 12 h J5 , AT UL ¥ 45 A0 30 %%
S OSSO R I TR (/%) D:100 pmol/L CoCl, fEJi] 24 h
Ja, A TR A MAZ B H B 2 (R k)

2.4 fIRA AL S N ] B (R 4 RGC-5 41 Jifd o ANXA2
mRNA 41 %F k28 1k

IEH X IR KA 3h 4] fRA 6h 4] fRE 12h 4
A4 24 h 41408t ANXA2 mRNA f#9FH X 223K 5 5
Wk 0.80+0.14.0.67+0.33.0.49£0.17 1 0.39 =
0. 02, P A Bifi o] ] GE < 52 AT PE R B R e, AR LA
ZESAGIF E L (F=434.354,P=0.000) , H 1§
A3 h.6h 12 h .24 h ZH 40 g rh ANXA2 mRNA (1) 4 %F
REFEHHBMTEFESBA, ZRARIT¥E X
(¥ P<0.05) (K 3) .,

?@2'0' 3 RELEEFRRE
®1LOr . B 1) 4 40 L o ANXA2
Z 08 a mRNA 18 3 % & B &
=06 a bk F=434.354,P=
Z 04 2 0. 000. 5 1F % % R 41 1t
fn 0.2 B,°P<0.05 (PR E 7
;i 0.0 2243 H1 , Dunnett ¢ ;55 )
= 1 2 3 4 5 LIER SR 284

3hédl 3:.MRFE6hZ 4R 12h2l S ARH24h 4l
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2.5 AR AL S OK [A] B A 4H RGC-5 41 i v ANXA2
=R EP B SNy i
IEF XA KA 3h 4 KA 6h 4] KA 12h 4
FIGA 24 h ZH 40 b ANXA2 85 A X 2638 = 1) B i
Fois, 2R A Gt 2#E L (F=3.057,P=0.000) , H
K% 3h.6 h .12 h.24 h ZH 40 g h ANXA2 25 A X 3%
BERMYHBEMFEFXNRHA, ZRAFRITFE X (Y
P<0.05,K 4,3 3),
1 2 3 4 5 Bl 4  Western blot % # il
Rik A R B SF A Y ZE
GAPDH_ £, RGC-5 ZH i v ANXA2 3R
IBEWTEE BRIl 2.
RA3hdl 3:MKA6hdl 4. L& 12h 4 5K 24 h 41
ANXA2 . JEIHE 78 [ A2

*3 EEXRASKEATRERELH ANXA2
EAHEMREIEMLE (25,4 H)

41531 FEA ANXA2 HHX] 2 3% &
1E & 6 HR 4 3 0.602 1+0. 001 4
K& 3hd 3 0.5526+0.012 3
R4 6 h 21 3 0. 425 9+0. 033 4°
K4 12 h 41 3 0.344 9+0.017 8
G4 24 h 41 3 0.3827+0.022 1
F 3. 057

P 0. 000

T 5 EH X RAL H 4R, * P<0. 05 (B K 2 )5 2243 #1 , Dunnett ¢ £555 )
ANXA2 : R 1 A2

2.6 (LA B EZH RGC-5 H ANXA2 H 1Y
e SNy il

IEH X IR ANXA2 5 B 3 2R A1 RGC-5 /Y4
A b, A 5K T 40 M T B A0 i B R, R a0,
AR AU AN [ s () 2 9 400 B P 22 ) L ANXA2 8 1 3Rk
5 IEH X BZLAE L, AR SAUAS [R] B B) 41 RGC-5 1) 24 i 5
R LR R R SR O (B S)  H A i
ANXA2 I B 1G58
3 g

ANXA2 X F p36 Fll annexin [l , J& annexins #8 ik
oA LS BN 5. Annexins [ K& — 4
PR R BEIE LS & R E, b ANXA2 784 )
gE s S R AR K A A S RE A A A 0
gk B s R D BE Y DNA &
Te 40 M 3 AT S D5 T S ¥ TR CELME R, 40 M AN Y
ANXA2 AR R 2k, 2 S A e s s ' A0 )
BEBE AR A A A A S A S R T R A
Z HET A 1k M A BEH T Annexin HE [K 28 48 7] 5| o M &b

ANXA2

50 um 50 um

A3 hd

-
50 um 50 pm

R4 12 hd

3 -
50 pm 50 50 pm® #f ©

R4 24 h 4

B5 GREXRXERN ANXA2 ZEAERELEFT AR A EA
RGC-5 HJFRIE (x400) ANXA2 £ RGC-5 R B A G A 50, 41
MU AL EE e A IEH X BR4L RGC-5 41 A% K 41 il i h 4% £5, %€
SRR B 3 h 2 AT DL A A T 5 5 U R O, AN I 5T
RO CoARA 12 h 41 40 i A% 4 o 2¢O 5 T 1E % IR
4, ML SR 5 T IR R X BRAL Do If40 24 h ALANAAZ ol WL 4%
SR A A R T R RS ANXA  JIRERTR (1 A2

AR BRI, A IEYE B |, annexins [ 335 TR E N
(10 eA A W o | JE g P A A AR o R 9T R R, £F VA I DR
WG ARG Z B S FBM ARG R, I HLF
7R A BB A TR UM e g A
B e 05 19 3l P 55 A0 v g B, A 2 AF R TS R
(tissue plasminogen activator, tPA) f¥] Bkt 5 5 2 £F 4 45
FT A UTARL, R w28 e e B . ANXA2 fEE N
tPA R 2T V5 Tl It i) 3k 32 4, 1 (PA B i AL A R R 4
60 %, B K b A2 3 1 4F %5 B 1 B 0 A 8, A R T AR 4
BT TR A A1 S O I T A i 1 R
P FETR R 2 R G, ANXA2 B 5 PA A &
F b 20 M TR 20 I35 L2, 5 5 T T R 40 G R
LR AERRNE R 1 AR AR 4L L B R 40 i R i
22 5 5T 4 M U 38 B, YT SR AE S A 3 R R
JCHAT E SRRV FH 5 e A FLRR i M 9 2 5 1 4
B4 M A 2 (interleukin, IL) -18 A1 IL-6 RE i/ T
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P22 TC S Sl 19 T8 URN A 28 T A M P P 2 R AR L B F
FEd 3 B ANXA2 5 W 4 4 80 1) 45 46 R ) g % V)
K

BE A5 BT 5% 3F 52, ANXA2 R 5% 1 1F 35 4 28 70 19 17
W R K E AN IR Y ANXA2 S35 457 5 il 48 00 1)
A7 SRR BA R T, HLAE #2245 £
T R DT A B AR T AR S L R A
BRI f % B 100 wmol/L CoCl, 1% 35 5: 3 RGC-5 4
Mk 4, 5 S 40 8 98 T2, TR B RGC-5 41 gt ANXA2
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