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Abstract

¢ AIM. To filter glucose concentration and culture time of
Wistar rat retinal vascular endothelial cells (RVEC) in high
glucose model.

e METHODS: Primary culture of RVEC of Wistar rats with
1-3d of birth, VIl factor antibody immunohistochemistry to
identify the cells; Establishment Ommol/L glucose as a
control group (group C), at different concentrations of
glucose intervention in turn divided into 10mmol/L
(group A), 15mmol/L (group B), 25mmol/L (group D),
35mmol/L (group F), MTT assay was used to detect cell
OD values of each group and each group was detected by
flow cytometry apoptosis rate were at three time points:
24,48 72h,,

e RESULTS: RVEC purity was 94%. Effect of different
concentrations of glucose in Wistar rat RVEC by MTT
assay: after 24h culture, OD value of experimental group
decreased, but the difference was not statistically
significant (F=0.42, P=0.7411); after 48h culture, OD
value of the difference between the groups was
statistically significant ( F=45.2, P=10.000), pairwise
comparison between the five groups, except among
groups A, B, C group no difference was not statistically
significant external ( Qs =44.0427, Qupc=36.4701, Quppc =

30

27. 7953, all P> 0. 05), the remaining pairwise
comparisons were statistically significant difference
between groups (Qugcp =11. 0715, Queap = 14. 0794, Qe =
12.2964, Qugpp =23.4698, Quger =12.7016, Q0 =10.2013, all
P<0.05; Qg =6.4701, P<0.01). After 72h culture, OD
value of each group compared to the difference was
statistically significant ( F= 37. 46, P=10.000), pairwise
comparisons among five groups, the same A, B, C no
difference among the three groups was not statistically
significant ( Qjag = 27. 7338, Q¢ = 25. 0054, Qe =
33.3797, all P>0.05), the rest of the group differences
were statistically significant ( Q. = 13. 4793, Q. =
12. 7546, both P<0.05; Q,ycp=7.3743, Q,pcr.8.3465, Qpppr =
4.7455, Q.5 =3.9471, Q;ppr =3.2649, all P<0.01). Effect of
different concentrations of glucose on RVEC apoptosis
rate. after 24h culture, Differences between groups was
not statistically significant ( P>0.05). After 48h culture,
pairwise comparison among five groups, Qs =31. 1704,
Qugac = 33. 5947, Qugpc = 29. 3968, Qugap = 30. 4097, Qugpp =
28.8164, both P>0.05; Qg = 12. 5032, Qg = 11. 7531,
Quegr = 14. 1076, Quepe = 13. 9372, both P< 0. 05; Qg =
7.0953, P<0.01. After 72h culture, pairwise comparison
among five groups, Q,,,5=26.3392, Q;sc=24.9142, Q ppc =
30.2976, both P>0.05, the rest of the group differences
were statistically significant (where Q,,,,=14.1983, Q. =
12.9356, both P<0.05; Q,ycp =6.8752, Qpcr=7.6745, Qppp =
5.0545, Q5 =4.0741, Q;ppr=3.8876, both P<0.01).

¢ CONCLUSION'  Best glucose concentration and the time
is 25 mmol/L and 48h, for RVEC high sugar model.
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BHY . i 18 Wistar K AL P BRI 4 9 B2 40 B ( retinal
vascular endothelial cells, RVEC) 5 4 A5 2008 ik & K 1% 57
NI

Fik OB A 1 ~3d B9 Wistar KR, 205 RVEC #4575
Fr g, VIR - B 4% o 92 2 Ak % 5 20 5 15 7 ) 2 W Ik 2
Ommol/L A IEH X RBLH (C 4H) , A [ 4 28 bl e BEAR VR 43
M 10mmol/L( A 2H) . 15mmol/L(B 20) .25mmol/L(D 4H) .
35mmol/L(F ZH) , 70l 1E 24 (48 72h 1) 3 AN ] i ] MTT
AN 2% 2H 241 B OD i, i =X 48 A0S 0 25 2 240 A A
TR,

£ R RVEC ZHHE I 949% 3 MTT 354G 0 AN [v] vik Jo 4 25 ik
Wistar K[ RVEC FUR2M . 1597 24h, % 4119 OD {H b2z
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BTG FE B (F=0.42,P=0.7411) ; 55 3% 48h, L 4
OD HHEZESAGHII ¥ L (F=45.2,P=0.000) , L4
[P T LL R, B A 41 B 41 . C 4] 22 048 i 2F i XAk
(Quenp =44. 0427 Q. = 36. 4701, Qg = 27. 7953, 1 P>
0.05) , RS AWML EZ R WA G I FE X (Hh
Quep=11. 0715, Q s, = 14. 0794, Qg = 12. 2964, Q. =
23.4698 ,Q o5 = 12. 7016, Q 5 = 10. 2013, P<0.05; Q5 =
6.4701,P<0.01) ., 3% 72h J5, L4l OD {H L 2= A 5
P L (F=37.46,P=0.000) , To 20 [A] 9 9 Lo 45, ) B
A B.C ZdHZF TG FEE L (Qy,, =27.7338,Q,, =
25.0054,0Q,,,.=33.3797 , % P>0.05) , EA K HEFIE
Giitsem L (H P Q,,,, =13.4793,Q.,,, = 12. 7546, 34 P<
0.05;Q.,0,=7.3743,Q,,, =8. 3465, Q,,,, = 4. 7455, Q. =
3.9471,Q,,,, = 3. 2649, ¥ P<0.01) , A[a] ¥ & 4 %5 b 78
AR ] 6 RVEC T 3RAGS2 IR . K5 357 24h J5 4541 W] 22
SREGIE L (P>0.05), H55% 48h 5, H AL M P I
B, Queap =31. 1704 ,Q 0 =33.5947 , Qe =29. 3968 , Q. =
30. 4097, Qg = 28. 8164, 14 P>0.05; Q,,, = 12. 5032,
Quup= 11. 7531, Qyqpp = 14. 1076, Q,q,p = 13. 9372, 4 P<
0.05;Q,,=7.0953,P<0.01, 537 72h J5 , T 41 18] P 5 L
B, Q00 =26. 3392,Q.,,.=24.9142,Q.,,.=30.2976 , 1 P>
0.05, AR HESHARITFEXL(HT Q,, =
14. 1983, Q,,,, = 12. 9356, ¥ P <0. 05; Q,,., = 6. 8752,
Q72CF=7. 6745,Q,,,, =5. 0545, Q. =4. 0741, Q,,,, =
3.8876,%) P<0.01)

S50 A E PR B O 25mmol/ L K5 5% 48h J& RVEC = HE AR
TR S5 A 28 W R 88 % T YRR []

SRR SRR 5 A0 IO IR 1ML A5 PN g A4t 5 e WA AR 5 ) ) W VAR
JE 55 FR I ]
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W PRI 0 19 B 4% ( diabetic retinopathy , DR) 2 7
Y0 LN 32 0 BOR IR Sk, A0 IR I A8 I B 48 D ( retinal
vascular endothelial cells, RVEC) #9355 B AR Ak 240 W = T e
AL Al A TR A BN R ML N B A A L — SRy
PR DR R KA P R A0 R AR R AR MR A S
RVEC = WA T RLADLIA PR OB PRI A 5%, HEBR AR N e
PRI 221 T 400, B M O 55 240 L P A2 A, 2 A PN sl i S 3
JIRARRERRARAY DR L AR 52 56 7 398 3 T ) ) 70 e
KRFEREE] O I S0 B S RPIRAS R RVEC Az B RE (4 F
FEBE S
1 MRIFA %
1.1 88 A1 ~3d Wistar KEL20 H (RG24 B B 22 BE
SEER B Y ER, SPE B S A sl WA OC B S5
IR AR B SR S MR 2R s W IS B R B R
SR AT A LI S Y AR B 24 25K ) |, D - Hanks Y (35
Gibeco AT, BEEE HF (32 E Gibeo 24 ) ) , DMEM 5 3%
(3 Gibeo N A, B A 4R 1L (3£ Gibeo 23 ) |, BEEK
( 2 [E Dynabeads /A 7] ) , JEE# ( Gibeo, US) |, 7 %4 # ( 32 [
Sigma 2w ) , 4 ML A TR0 & (55 [ Sigma 24 H]) . AT
KE Factor IIZ 5B P4 ( £ Gibeo NA]), FITC FRic

e —hr (R LAY TRARAA)
1.2 A3k
1.2.1 Wistar Xf& RVEC BN R éifbiZs Bl 1 -~
3d 1y Wistar FLE G SALSE , SLH0 0 MUH T, TS T/ER
AR R AR ER , 2B AR A R IR A B ) B o
PRI AL 2, 76 VK D—Hank ¥ 7 SF- 400 0 B, 5 (55 PR HIR T
AL P4 R X B I A S B Rt 3R AL 4 T S R T B 2
LU BYE 200 B R E IE N B4 ZUE A 15mL 2
LWL INE 0.1% EDTA BB A 3mL,37°C/KIE 3 ~
5min,800r/min #§.0> Smin, 5B & F1EFFMA 0.5% 11 74
JKE LB Sml, 37°C 7K A 30min, 300 H 57 W 32k 3, 74 Bk o i
P43 B RVEC 40, 485 A DMEM 5¢ 4 8% 35 3L 8ml.
(% 10% FBS,1% ECGs,1% 7 5EMHT,50pg/mL IF %),
FEWITY A1 I AT 0. 5% WA 8% 1 T25 55 379
B 37C 5% COREFRMThE IR, 24h J5 WLES N i I
REE DL, T 2 B304 AN BE 4 | 758 BV i I T4,
TR 25 2 5107, 48h PRI, (B8 A 22 BB T
WMEETF L SR A ARG L, KRB % 7d 19 RVEC #:8h
TR Z B A I REFR LD, 2 40 B TC i 2 3% A 80% A 5
KSR, PBS VA VR 2 i ,4% 2 B H = R [E % 1h, PBS
WUE 3 W, B AW (& 0. 1% Triton X-100.0. 05%
it i -20 F1 1% BSA) % F 2h, 7% 0 50:1 St K BA 7 VI
L iYL (1:50 Fi k) , BIPEXT B LL PBS 10—t ,4C
17, PBS 151 3 3, i AN FITC FRic 2905 Pt (1:50 Fi
) ,37°CHFHE 1h,PBS HilE A )5 2 % W isss Figg™ |
2l RGNy T e B N AT o, AR T B A B
MLIZESE WAL 5 A 5 LET | A A W8T 3145045 4 i vp 4 €2 1
PEAN MR, TF 545 0T o B R A A R 1A K RVEC
L6l = RVEC 2/ 40 M Sk, B 3 kSR,
1.2.2 RVEC BRENARKIEFZ FIMEARREFE
RVEC 24 fLE5FRM 5 A0, 40ML 2% FE 35 R 5% 10°, 43 5% 57
A AH I SRR BBV E Y 10mmol/ L, B 20 15 37 8 %
WP 15mmol/ L, C 2H 355 3% & 7 %6 BV B A Ommol /L ( 1E
TR ), D A1 8% FR R BRI B O 25mmol/L, E 4 K
FRI AR BE A 35 mmol/ L, 43 S FE 24 48 72h Y 3 4~
AF AL, 1 45 FL A MTT 3% (0. Smg/mlL) 20wl J5 4k 25
Rig% ah AR5 /N AL 3, A DMSO 100w, %
PR 145 & 78 AV, AT AR A A 570nm &b (1 5% %
FEME(OD{H) . SCHEE 3 Wk, BULIE ., [FAEZEAH N 1Y
st ] o5 7 5 32 L P9 ARl 2. S/ [T 200 WL, 18] B
TN WA RN 5 10% Jif 20 3 2 0k 6, B ET
o 4 3 B | LR 15 3R LSS 1000/ min 8508 A 1T
PBS ¥Ei%k., FEO, A 3 WA, I TIE L& PBS X
WO M B . P 250 WL 45 28 gk R T R R A
Ji, I8 e O 1x10°S/mLL, B 100l 40 L2 T 5l
A S mA 1 L Annexin/PI Fl 5uL 20 wg/mL Ay Atk
PIBE I, TR A5 R E W E 1Smin, 76 50 8 m A
400pL PBS, i A 4N A Hr g T

Biit25 5307 . K F SPSS 16. 0 G831 55014 %oF 52 36 K 4
TG T, T TORR B B e bR i 25 (x5 ) /o,
T B A6 58 8y 2557 AR 56 5 R A T J Ay 25 45T,
ZAFREA Y B0] R A SNK —g K230, DL P<
0.05 AEFEAGIFFEE X,
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2R
2.1 Wistar XfR RVEC ERIEFHEENE HIE DM
BEMER o B B IR AN, R 43 20 T 2 Fh 240 S5 I RE R
1 RVEC Z 3 FHIE A 7 A, SR 52 HES) 480 J5
i ARIE MBS EZ MY D RE R D R A
FEIRE M AME K3 ~ Sd ik KAl A, 2 R FR 25
(1), VIHFhiAk B2k = g con HvE(E 2)
RVEC [ filik 94%
2.2 MTT EZ A ER EE & #EXt Wistar KR RVEC 1
SO0 XA I] S A TLZH OD (AT 5 2 50 MER IS A &
JrEEFE, A5 R EI, B3R 24h B4 OD {H LB 22 70
GiiterE L (F=0.42,P=0.7411) ,3%5% 48h, F.4H OD 1A
2 A G X (F=45.2,P=0.000) , T 20 [a] % 7§
HO# bR A 4 B 4 C 410R) 22 57 o4t 12 5 LA ( Qusas =
44.0427 ,Q 50 =36. 4701, Q. =27. 7953, 3 P>0.05) , H
REAP W 2Z R AR EZE L (HP Qe =
11.0715, Q4 p = 14. 0794, Q0 = 12. 2964 , Q. =23. 4698,
Qe =12.7016,Q,,, = 10. 2013, 5 P<0.05; Q.. =6. 4701,
P<0.01), Hi3% 72h J5, L4l OD {H L 2 A GLit# =
X (F=37.46,P=0.000) , T 20 0] Wi 7 LL &, Rl AE A B .C
B 2R G FE L (Q,yy = 27. 7338, Qe =
25.0054,Q,,,.=33.3797 .1 P>0.05) , A% 4 22 S A
Giitepam L (Hp Q,,,, = 13.4793,Q,,,, = 12. 7546 , 1 P<
0.05;Q,,.,=7.3743,Q,,, =8.3465,Q,,,, =4. 7455 Q.. =
3.9471,Q,,,, =3.2649 1] P<0.01,% 1),
23ARAKREEHMAEARENE A3 RVEC AT XM
M A Annexin/PI 2 RG340 i o3 B 25 5 %
Y, TE A AN ) 05 6 A R AT 7 25 S5 MR 56, 25 SR &
5 2570 RIS AT 7 220 R B, R4S B TR] A, 45 4 A
B AN HI % (F, =8.34  F,  =14.56 ,F,, =22. 03, P<
0.05) . FEXTALRIESTRE AR K500 WG 1 B, 45 1 & B
7% 24h A 2 RIS X (P>0.05) , 155+ 48h
Je, AL P A A Qusap =31. 1704, Q55 =33. 5947, Q55
=29.3968,Q,,, =30. 4097, Q. =28. 8164, 1 P>0.05;
Queep = 12. 5032, Qqp = 11. 7531, Q= 14. 1076, Q. =
13.9372 44 P<0.05; Q. =7. 0953, P<0. 01, ¥ 3 72h
& s Enedcl IEH P Hﬁﬁ’QnAB =26.3392, Q72AC =24.9142 vaac =
30.2976, % P>0.05 , A4 4l 22 A el L (Hoh
Q.0 = 14. 1983, Q. = 12. 9356, # P <0. 05; Q. =
6.8752,Q,, = 7. 6745,Q.,,, = 5. 0545, Q,,,. = 4. 0741,
Q.. =3. 8876, 14 P<0.01,%2) ,
3 itie

R B DR B &R i — MR EE N H R,
RVEC 7E 15 M8 A= BRAR A R0 48 1% 1 ot LA BB A=
I I TE B P R P 3 B AR i 3 RVEC Bl
W K DR ZE LA BRI AT AL AT e v K 2 A
Jii P {7 4558 B% W PIBK/AKT 38 % . P53 41 i M 58 B% i
p38MAPK %55 554 SR 2 10 5% 2728 , 330 NADPH % fk
it 1 15 PR 3 5, eNOS A8 LIS/ e NO Az 49 1) T BE 1) B AR
A5 X RS RVEC i 3ok 4801k 17 38 1% A e bk 34 s | 0k
75 S5 A7 05 B8 T R [ JF AT LS8 RVEC 3 3% )N
S UTIRE RS DI REREAT T R RS 4 B RE 5% RVEC
o AFF 5 A0 Do 8 5 9 2 I ) B A BRATL A A R
P 1 R B v B B I R L

32

7/ z

1 B RS T Wistar kB RVEC(200x) ,

L S T~ %
ol fas P et

¥ Pl B EE
NP i
g ks Fome s ®;

‘;'"*if"f: . 2
B Aoer

> ko "4 * -
ay . "\’:3 -'_.S-Id“"“ar’ , P ‘
2 Wistar KR RVEC VIR Fiik EE B R4 (200x)

Fz1 MTT ERNUARREEBEX Wistar KR RVEC 520

x+xs
A oD fi
24h 48h 72h

A 0.507+0.040 0.603+0.041 0.372+0.038
B 4H 0.496+0.019 0.476+0.035 0.211+0.018
C4H 0.513+0.045 0.635+0.052 0.770+0. 059
D4 0.481+0.022 0.314+0.030 0.180+0.017
E 2 0.468+0.024 0.246+0.024 0.165+0.018

A 21 AR B 10mmol/L; B 21 . A ANk B4 15mmol/L;
C 41 . FEWEHR B 5 Ommol/L (1E 3 % BEZH ) ; D 41 . 75 20 B ok JF
A 25mmol/L; E 4H . 5 B 5 35mmol/L,

R2 ARIREFHEEEARRBEAX RVEC BTN

(X£S %)
20 51 24h 48h 72h
A4 0.457+0.054  1.484+0.152 4.364x1.518
B4l 0.494+0.059  3.467+1.213  6.322+2.138
cH 0.392+0.047  1.081+0.097  3.258+0.945
D4 0.553+0.057  5.964+1.915 20.587+5.619
E#4 1.372+0.123  18.432+3.597 40.674£10.547

LA 4 AFPEVREEA 10mmol/L; B 2H AR EE A 15mmol/L; C
21 AR E R Ommol/L (1E 8 X JR4L) s D 41 . M A iR I8
25mmol/L; E 4 2R B R 35mmol /L,
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[ NN £ 253 85 6TE DR Hi RVEC B 55 HAE 1k
g KA BIPRSN RVEC FBEEREE R 1G5 52 00 HAR %
A 0 B R AR RVEC A5 W AR 40 1 52 B BT 5T
AT 2 W ISR AN 2 20 ~ 30mmol/ L A = A ik B2 1l 3
AL 252 ] T 0 P s A P R AR S L AR SE G OR A 0 ~
35mmol/ L 22 [0] i /AN [) e 38 1) 48] %5 4 43 591 55 3% RVEC, %
P MTT 5256 K 7 2 20 i ASC0 8 AS ] e 38 7 %6 B X} RVEC
FT RN, 455 W8 10mmol/ L 2 BEZH X 15mmol/L
HZWEZH 5 0 IR 2H 45 I E) 5 OD (E b e 25 5, Hoe 4H b
2 e R B K B ) SiE K OD {H F&AI, RVEC 771G R T
R, o 25 mmol/ L 45 M Mk B 15 5% 48h 1) RVEC 5 IE#
XFHEZH A OD {22 A G it 2# 8 X (P<0.05) , B4
JL A AN S IE 5 B 5 T 35 mmol /L 7 28 8 Mk )3 855 3% 48h
B RVEC 5IE# %R A OD i, 2 5 H B & Gl %=
S(P<0.01) , 2 A 08 T % B S 14 i Ao g A i A
R T 45 R 278 10mmol/L A 15mmol/ 1. % 24 4 41 5 %
HEZH 45 B (] S JR T b 0 2 57, HL i 20 I ) 0 A e 3 3
Jin B a4 , RVEC 7 T3 B 38 fim , = 25 mmol /1L
B FE R 5% 48h M2 L TR 5 IEH W IR L i £ 5
B BT RN 6% 24, T 35mmol/L 20 78 5%
F% 48h B Z T TR 1T 18% |, 40 A A T )5 £2 50 1

JIT LA, IS5 35 SE A A M Tk BE 1R R, 88 e ok R A A1
(10mmol/L 15mmol/L) HsF o 44 i 5% e 45/ , AR
151 (35 mmol /L) B X 440 Jf 7 7 A BH (i 0 AR 1 F J5 4 55 56
5% s PE W] b, 240 40 A A R 30 60K B &5 78 72h 1,
Tt ] R, A A K R T ROR, IR R TR SRS,

M X P Al 7 A I A3 BT, B JE 8 A A R R R
25mmol/L 1557 48h J& RVEC o AR 10 f5c £ 4] 2 4 ¥4k J3E 1
T E]

S 30k

1002, 2, WA AR TR, 45, 1R W B 8 75 5 A 10 6 4 0 o o 1) S B AT
7%, ARSI IRBLZRRE 2014332(11) :970-974

2 4R, R, B EIME S AR S T A 2 TR AT v A
BT . IRBLEE R 201535 (5) :493-496

3 B MATE W SR A R B I LA P R 4 R B % 5
YT ARSI IR AR 2013531(1) :8-12

4 JER BN, ZEIN A A U BT B 3R TR 1 1 77 R UL 0 Ji
LA A B AR IR BB 2015;35(7) :605-607

5 RAE A i A A SRS D A A T LR T R Y L . T
RERIR 24 2010335(9) :1386-1389

6 Stewart EA, Wei R, Branch MJ, et al. Expression of Toll - like
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