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Abstract

e AIM. To isolate the retinal ganglion cells (RGCs) of
neonatal Sprague - Dawley ( SD) rats in vitro, and to
establish the RGCs primary culture method and high
glucose model of neonatal SD rats.

¢ METHODS: The retinal tissues of SD rats from 1-3d as
the materials were taken, from which the RGCs were
isolated and purified for primary culture. Toluidine blue
and immunofluorescence staining methods were adopted
to identify the cultured cells. After 48-72h of continuous
culture, RGCs were randomly divided into 6 groups and
cultured in different glucose concentrations of 5.5mmol/L
(normal control group), 20mmol/L, 25mmol/L, 30mmol/L,
35mmol/L and 40mmol/L for 24, 48 and 72h, respectively.
Finally, the CCK8 method and TUNEL method were
adopted to determine the cell survival rate and apoptosis
rate.

¢ RESULTS: The primary RGCs purified and cultured in
vitro represented typical cell morphology and grew well,
the cells were confluent and aggregated in small lamellar
manner, while the axons crisscrossed into a network, in
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addition, cell halo could be seen around the cell body.
Nissl bodies with clear structure were found in the
cytoplasm of toluidine blue stained cells, the percentage
of neurons was more than 95%. RGCs specific antibodies
Thy-1 and Brn-3a were employed to identify the purified
cells in vitro, and the positive rate reached more than
90%. The CCKS8 results showed that the survival rate of
cells decreased (OD value decreased) with the increase of
culture time and glucose concentration. When the cells
were treated with different glucose concentrations for 24h,
the OD values of each group were lower than those of the
normal control group, but there was no significant
difference between the OD values of each group and the
normal control group (all P>0.05). With the extension of
culture time, the OD values of 35mmol/L and 40mmol/L
glucose concentration intervention RGCs 48h, 30mmol/L,
35mmol/L, 40mmol/L intervention RGCs 72h were
significantly lower than those of the normal control
group, the difference was statistically significant
compared with the normal control group (all P<0.05).
TUNEL results revealed that the apoptosis rate of RGCs
increased with the increase of glucose concentration and
time, among them, the apoptosis rate of RGCs cultured in
glucose concentration of 30mmol/L, 35mmol/L and
40mmol/L for 48h and 72h was significantly statistical
different from that of normal control group (all P<0.05).
e CONCLUSION: The RGCs primary culture method
established in this study is capable of separating typical
RGCs with high purity. With the increase of glucose
concentration in the medium, the survival rate of RGCs
have been decreased while the apoptosis rate increased.
Notably, the 35mmol/L glucose intervention for 48h can
be employed as the optimal intervention concentration
and time to effectively induce RGCs to establish the high
glucose model.

e KEYWORDS: retinal ganglion cells; Sprague - Dawley
rats; primary cultured; high glucose; apoptosis
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1.1 #84
111 BB Ll BT A BT A (1~3d) SD KR
IeR 8 R R A S0 S o SR, 5256 SD KRR AR 7
TJE :50% ~65% , I :20°C ~25°C , IS4 i, bt G i e IR
30 RIS BN 8~ 12 YR, MEREAN KR, 775 B K B 3)
Yy ffi FARHE , SPF 9%, 35T ( ARVO HRBH RT3 0F 5 b 3h
TS 1) I3 o Gl ST 25— N R R BEsh (e 3o )
1.1.2 TERKF B E R ( phosphate buffer
saline, PBS) | L— 7% Z Wk e 47, 6 — — Jpk 3 — 2 — 25 KL v
(DAPI) #] ) F 2 [E Sigma /A Fl; B — 27 Serum — Free
Supplement ( =% H Invitrogen NEC1D) ; Neurobasal Medium
0.25% R EE A4 T 22 [ Gibeo 22 1] 5 100x 7 85 2 /4 %
2 H R 0 e T s R S 5 A F) 5 B A B e e -1
(Thymus cell antigen—1 ,Thy—1) $i{& Mouse Anti Brn—3a
monocloal Antibody(Brn—3a) .CD11b Uik 785 —Hi[ 726
(Cy3) Frid EPT/D R 1G] WA FIEE Abcam A Al ; 2 H
MR -D( KIEFRCEYFARAIRAF) ;75% LB (F A
B AR ) 5 e 4 Y TE 5 10 E i3 (3P ) (R A
YT RABRAT) ;— 41k TUNEL 20 3 98 T4 3L 75 &
(&0 FITC FRic Rk ) (g st LB AR MR R e A IR
F]) ; CCKS 7 & (R WL AE MR R RAT IR A /D) 5 bt
PR B B3 (32 F SouthernBiotech 23 ) 30.3% Triton
X-100( bR RRAA) . FELREH L 1,
12 Hik
121 SFHESE KSR BRAETT N BT ARSI
KT B s A% S5 0] D62 W REe FEA M TAEG
SRR AR T 30min L AMNT BE ST K
122 BABBERMERAFBEHR JH CDLIb HE.
Thy - 15K (FBELL A 1:500) K 0.01% £ i B -D %
T T A 4 85 3% R B2 A T BT B B 5 SR A, A
37°CIHIRAR 2h (B A 37°CHE IR A9l ad B, o Bl b1
FEFEMR AT T 4°C VK4, 1 PBS ¥k 3 ¥k, IR Smin, 8B T
EG BT,
1.2.3 RGCs My BAEM R AL IESR (1) A&
BUB RS 1~3d /9 SD KB, 75% SRR 0 H 7 15 ~
20min Ji5 762 e T JG R HCHR Bk, 15 B BROi T AGE =
100x 75 8 2 /4 7 Z 1 PBS B B SR ML, = 15min
S, FEAR ) B T IR R GRS VR M 2% J5 0.5mm 57
FEHRBR , AR R S S Bet 2 i A B R A R 3 4 )
PRI B A 228 22 2 20 FH S A8 B 6, in AT i 0.25% [
FIE (10 HAREKZYF 3mL) LA 37°C , 5% CO, T8 il 4 I 1t
15 ~20min (BB 3~ Smin 52 H R FH B B R AS R T B IR
5~8 W), Fr R BN IR A 21 56 4 46 )5, 15001/ min #.0>
Smin, 25 LW, A 5 R TE (B8 55 & F) Neurobasal
Medium S E 7 1~2 K, 20146, 1500r/min 850> Smin
EBR WEW, (2) d0fEaifl . 2k b0 & WU
A 2mL BCfil 1) CD11b 38, 5242 9% 3% 3 ~ Smin , i Ji 57
AL 75 5 HIR 45 4, 1500r/min B0 Smin 25 i
W MAIE & Neurobasal Medium,40wm 3 /35 358 21 ffg 3]
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J B AR A TS F Thy— 1 PR (B B EL R 1:500) A 2ot
BIREFEML, 37°C 5% CO, fH IR F 30min, il: RGCs 78435
BURZE &, W VW, PBS TE VR S5 3~ 5 Ik, il
0.25% 35 FIE 1L 5~ 10min , 45 & AY Neurobasal Medium %¥
WE% 1~2 W, 214K, 15000/ min 2.0 Smin £ i
W, SER A Atk (3) 20D . A Sl b S i A S &
PR B ) B R (T FH A A 8 P ( 70 ) 34950 B B F
FEM T E I AGE BB SR, TR A AR 1x10° cell/mL,
FEXF B FEBA AR IC SR A 5% CO, 41 5% & 46 (37°C )
W, BRI E AU T LS A A A K O (40 R
AN JEAR B KA ) IR 3d 22 A X R AT R 3R dk 4
R

124 ARBRELELETEUMBEMHMET R 3~5d 71k
Ahal AL BRI A0 M F B KA 4 B IE B PBS 2k 3
WK Smin fITAGTE 4% 22 5 B BRI C R [#5E
30min Ji7 A PBS B3 3 K, B UK Smin; A JE 25 (4345
JE B IE R BT 50°C ~ 60°C T 4# 1% 4% 30 ~ 40min, PBS 7
VEME R 3 ¥k, B UK 5min, 95% B4 AL 7K 3 ~ 55, PBS 2
YEME 3 YR, F5 R Smin, SAMAE T VR AERIE

125 ML IEFF MMM T MMAE RSN IR 3~5d
Ja  FERT R B KA R IC A PBS 123k 3 K, A
K Smin; FH 4% 2 5 H & [ %€ 1€ 30min, PBS 2 VEIC 3
W, BER Smin,, [8E 58 BUS B9 € - BC i 45 () Triton X -
100 X i it 7847 38 %5 20min ( I8 ) J5 F PBS 2RI € H 3
W, BER Smin, HASENGE S S, F IR T EB A N2
B PATR (L 2E M0L5E ) XHIE A 3547358 7 30min ; I 7K 481
TREIRIE 7 1 % LU= 103 5 AR R N 2 2RI A i — it
(FRELL N 1:50) i AR & 4CE 8, 45 2d ot
P PBS IZVEIE A 3 UK, AR Smin, KA TIEH £
ARG T I B 1 5 L, I &P 37CEE 1h,
PBS iZ¥EVI A 3 WK, B R 3min (1 MNP ke, 5
T FIT A A AL BRI R A S S AL R AT ) 53 7 DAPT 3= 4%
€ Smin J& (7 E#EE) H PBS RIEIEH 3 K, &k
Smin; KA T € 2401 PBS, A2 6T KA
B WE R ETOL WA TSR EEL

1.2.6 RGCs BRI EST 41537 2~ 3d BF, XF 4l
JL AT 450 9 I Bl ALK 40 i 53 Ry T R 6 B4 (5. 5mmol /L)
e A [ 4 2 B (20,25 .30 .35 . 40mmol /L) T~ 15 1Y =
RERIZH o 43 9 ] CCK8 K TUNEL 4 Il 4 % )5 3% 2% % 55
24 48 72h AR TG 1 K JR T E AR A SL IR 45 R, 0 A
2 R 0 e VA R T BT[], oA e 2 S IR SR AR A |
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1.2.7 CCK8 i=#M/ER RGCs IFEFER (1) LKy
2H - IEH X B (5. 5mmol/L) , A ] Vi B2 5 Wi 2H (20,25,
30,35 .40mmol/L) , (2)CCKS8 ¥ 20 o 7735 & . I AR 23 29
YA, Lh 5Sx10°A/FL, B2 R AE 96 FLAR I, AT 25 4,
37°C 5 FE R (FE 41 L FL A L FL M m A 100l JC B PBS
WD E &) ARG TR 3d A4, F BB SE R A 4 A
AN e B )RR , 25 LA A SRR B A A i s R 2, %
B 3L, TEABEFLE BRI 100l PBS; 53 B AL 2 24
48 72h, Jl A 10pL CCK8,37°C , 5% CO, &5 77 4 v 15 57
2~4h, fIA 10pL CCKS8, 37°C, 5% CO, 55 3% 46 vh 15 3%
2~3h, BEEARINE 7 KN 450nm R 4520 i W 6
(ODfH) , %5 3 R HCE M, 4% BAE G R0 2 A
% =[ (As—Ab)/(Ac—Ab) | x100% ( As: SZH fL; Ac: %t
MEAL; Ab. 25 L) AT,
1.2.8 TUNEL ;£ MIER RGCs AT X (1) 7ERF
Mok B KA AR IE A PBS 123 3 ¥k, BEK Smin;
49 22 B IS ] 5 @ - 30min (25 9) ,PBS IR UEE - 3 ¥k,
YK Smin, MR A Triton X—100 &K , 1% Smin( %
) ;B , PBS RYEIC A 3 ¥R, IR Smin, BCH] TdT K
MR : BERIE /- A 8 45uL ( Equilibration Buffer il A 1.0pL
biotin—11-dUTP #l 4.0uL TdT Enzyme , R ] BRI FC | 1 2 k¢
J6) o (2) BEAJE I FHIOK 400+, B AEA BTN S0l
TdT Bt SR, AR & ,37°C 86 N 60min , Bl 5 FH
PBS Yk 3 ¥k, K Smin, (3) 41 0I€ A JE BBz 7K 4% %
T, A 5K € F 3% 0 50l Streptavidin — Fluorescein 5 it &
(Streptavidin — Fluorescein & 7l # 73 5K € /5~ 5pL & 5
45pL Labeling—Buffer {4, 715 i 1Y S i /5, BIUHEIAC,
HERRDE) AR &, 37°C , 6 N 30min, B J5 FH PBS
BEVE 3 WK, BRIK Smin, TEREDE, (4) S ILOLTEE K]
B F B R, SRS R 98O BB N (R I K 450 ~
500nm , KHFK 515~ 565nm ) WAL R AE KI5, 9856 Bl
BT LI R AT A0 R ek S A A% R i 08
o Hid Image J XTEALIE T80 B 2473150, &I A
AOTEE A MM TR, T (%) = FAVELE A T
B/ A A0 S 4 0< 100%

Bt M A SR i ] SPSS18.0 #4748 31244
M, Ir A R R RS TE A xvxs Fon, dlia R
BALDR 2R 5 25 0 AT R S BOHE 1 O 22 b, iE— 2B
PIHLECR I LSD -1 K86, P<0.05 £RZEFBA L
2R
2.1 fIhiEF SD KRJER RGCs B {AREFR 1Y RGCs %
e ALl g 114 15 77 L w85 35 b 7 BSR40 e 22 51 JF 1
WEIRIIE , AT UL 53 240 Jf SR 42 1 141, 4 ~ oh 20 I JF i U BE | K
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E1 GEESHWETEMEFE 1~-8dMEBEE  A:RGCs KAMEFE 1d; B~ E.RGCs A5 3% 3~ 5d; F. RGCs AN FE 6d;G H:

RGCs HRAMEFRE 7~8d,

®2 FEAEEREEERIMELIET RGCs RERE SR OD E

xXxs

IR B 24h 48h 72h

5.5mmol/L 1.488+0.012  1.461x0.048  1.451+0.027
20mmol/L 1.475£0.043  1.431£0.053  1.401+0.047
25mmol/L 1.455+0.010  1.398+0.026  1.377+0.015
30mmol/L 1.454£0.025  1.364+0.040  1.229+0.047"
35mmol/L 1.453£0.012  1.269+0.049" 1.110+0.060"
40mmol/L 0.448+0.016  1.004+0.096" 0.900+0.058"

&2

25 1d Ja AN AR SE B RE . RGCs K557 1d J5 ] WL 43 il
RBE AR, TP HET K B IL ROk 5z (B 1A)
RGCs #5355 2~ 5d, A0 A KRS R AT, A0 i iAol &, ]
UL B ZZ R SR 5, /D okl SRR A K ik
JA AT W 2 AR O (I8 IB~E) 5555 & 6d 2
ORI T (B 1F) 55 7~8d A WA % RGCs
T, s on] S R T B AR ) A B A, TS T R Y A A T
DL Al 58 K B 29 A MO RRAAR 1) 5~ 6 %, il 5% Z (] AH B
L4 (K 1G H) .

2.2 {4k EE MR TE

221 METEE W IR YL i) 40 i i AA v T DL pp 42
ST LR AIE R 114355 AT b 5 % S 5% (0 25 A T A Y 251 e
B WA 2 NI [ E 2T 1 100 DR 27 N SR =P R RS TH B E RSP
95% Lk I (Kl 2),
222k E MBS RERERXLEE KA
RGCs F¢ St PEBUIR Thy -1 X 85 4 40 1k 15 75 1) 20 i 326 17 f
REDOGSE A, UL 3, 5 AR T R L Thy—1 %5 54 BH
PERIE T A AR ZE (L0 65) , DAPL 3 Y - 4t i 241 Jfd
Wi (st I HLIR — 0B & A% 55 T (400%) 8 434l

1 ."P<0.01 vs 5.5mmol/L,

LT RERUEE Y, EARIC AN & 9% ) i U 0 T A
Jfl BB 90% LA F . R RGCs 45 EMEHTIABm—3a %] 5
PRalifb B % 0 AT S e B e e e, LR 4. SO R
B R AT DL Brn—3a FESEE BHPE R A T AIMIAZ (21 @ 288) ,
DAPI &5 Y20 il #% (5 58 0% ) , IF AR — B s A58 T
(400x ) KR L LT HE AR Y2, DeEhnic Ja i 40 i
o7 9 I S AL T 41 i B 90% LA I,

2.3 CCK8 MG R AN [nl ik B A o BIVE T
RAMEEAL G F2 1 RGCs 24 48 72h J5, H] CCK8 i 46 4
FERE R0 RGCs 19 OD {H 3 A [v] 3 285 W v 2 8 A Ti] Ao ] 44
Hhalifb i RGCs 1Y OD fHZE A Geit2# & L (P<0.05)
Wi 5 I 0 % ) 285 0 Ak 3 %) 8 I, 4% 20 AT 1) 3 R AR
(ODE T F%) o, 7EA[F) 25 W5 vk 3+ T4 i 24h B, 4593
212 [8] OD {E¥/NFIEH X RELH 0 5 1E % % FRZH A0 e 4
OD fHR/NY 2 F BTG T4 L (P>0.05) 5 {HFifi 25 B[]
HEA 35, 40mmol/ L # % B v £ - 11 RGCs 48h i1 30,35,
40mmol/L T RGCs 72h By OD {E4Z 1% xF B 2H oD {H
WA, S IR X A M b 22 R B S8 (8
P<0.01) L3 2,

2.4 TUNEL # M 4@ BaA = 3 53 X TUNEL 45 3R 43 #r
(&5 ) mT i, i 5 4 4 Al 32 8 o B Bk ] 2 4K RGCs 1 A
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Thy-1 DAPI

B3 HRAERE Thy—1 REER A Thy— | FIFERIS TAURAGE (LLES0) (B DAL 2RI (i (50 ) ;. AN 4
PR 2 TC AL 1, T SUAIER T S8 58K, KA N AL € 4

Brn-3a DAPI Merge

B4 $RMEHEB-3a£BER  A:Bm-3a AMRBTAMZ (LLEAEDO0) ;B DAPL & Y4 iiA% (#E A25%) ; C. R4l 2
LI EYL,
5.5mmol/L 30mmol/L 35mmol/L

40mmol/L

B 5 BEEMEZEKARREFEES RGCs AT ®E SO0 NE]

TRl B N, AN (R B A 8 T T4 A 48h B, 4nf&]
W E M 30 .35 40mmol/L AU T4 ie (TR WL E
5. Smmol/ LA IH T-40 & (P T-) B R (|’ 5) , A
SHEAESHFE X (¥ P<0.05, 6,7 3), [FH, ANE
e i A 5 T LA M 720 B A0 PR EE S 30,35, 40mmol /L
MIBFAT-EE (TR B R 5.5mmol/L 41 I T4
H(RTR)B BN, HERWEAESRIT¥E L (P<
0.05), WE 6,%£ 3,
3itie s
LRI % B A HE S (R p i M e by 1, B 6 SEMBEATE P<0.05 s 5.5mmol/L,
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£ 3 AREIREFERETHEHEATER (X£S,%)

A R 48h 72h
5.5mmol/L 0.17£0.010 0.19+0.012
30mmol/L 0.23+0.007 0.26+0.007
35mmol/L 0.28+0.008 0.32+0.014
40mmol/L 0.33+0.007 0.39+0.028

F 204.585 76.178

P <0.01 <0.01

T S H B (1) U IR 22 BE 0 0 IS A 40 B 7 A s e A Y
M, FEIZFER P, RGCs 55— A i 4 o e )
FERR IR RGCs 200 IO Aot 2 20 g o — i 1 o 22
TG AE B AT A B K R A FE I L
S RGCs B A M 282l 58 b 20 1R A7 P ok A8 2 5 | ke
AL ) R B JERE . B 9T 4 K PRAE R PR R
A O JES 5 A5 FR 0, 7 AL R 49 A =2 ek L 8
LY RGCs B PE ) 35 GHR AN I 0 p 28450005, e 1,
PRI, F00 85 i R 35 P A0 e 22 A A 1 B 74 1) 2 1 4D
RGCs FECA W (9L F7 25 RGCs 1E S 2 R
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