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Effect of ginkgo leaves extract on Apoptosis in High Glucose-induced Human
Retinal Pigment Epithelial Cells
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[ Abstract | Objective; To investigate the effect of ginkgo leaves extract on the apoptosis in high-glucose-
induced human retinal pigment epithelial cells, in order to explore possible mechanisms. Method : In vitro, ARPE-
19 cells was divided into normal control group (5.5 mmol - L~ glucose), high-glucose group (30 mmol-I "'
glucose) and ginkgo leaves extract group (30 mmol-L™" glucose + 12.5, 25, 50, 100 mg-L "' ginkgo leaves
extract). MTT assay was used to detect cell viability. Flow cytometry was used to determine the apoptotic rate.
Bel-2, Bax, Caspase-3, Fas and Fas. mRNA and protein expressions were measured by Real-time PCR and
Western blot. Western blot was used to detect the phosphorylation of JNK and the expression of nuclear JNK.

Result: A value of the high-glucose group was significantly lower than that of the control group. Those in 12.5,
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25, 50, 100 mg-L ™' ginkgo leaves extract groups were significantly higher than those of the high-glucose group (P
<0.05). The apoptotic rate of the high-glucose group was significantly higher than that of the control group. Those
in 12.5, 25, 50, 100 mg-L ™" ginkgo leaves extract groups were significantly lower than those of the high-glucose
group (P <0.05). Compared with the control group, expressions of Bax, Caspase-3, Fas and FasL in the high-
glucose group were increased. And expressions of Bax, Caspase-3, Fas and FasL. were decreased by 12. 5, 25, 50,
100 mg-L ™" ginkgo leaves extract (P <0.05). JNK phosphorylation and nuclear JNK protein were increased in the
high-glucose group, compared with the control group; and JNK expression was decreased in 12.5, 25, 50, 100 mg
-L™" ginkgo leaves extract groups (P < 0.05). Conclusion: ginkgo leaves extract could alleviate diabetic

retinopathy and inhibit apoptosis through the JNK pathway.
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Y6 ST B PR A0 0 1 A2 57 R0 BT, n] DL AR
4 0 I BT P9 U 7 i 2L U R 2 AL
il A R B A S 6 e W AR A e B SR X AR
3o A0 10 35 25 J5 A48 B R T B A T O 0 2B R s AT
REAE AL
1 #a
L1 40 AR R R0 ARPE-19 41
PR ATCC A w424t (45 RL-2302)

L2 25 Jealoml A i 2 RO U R (50 F
A W25 B A R A A A% S mL % 17.5 mg
AR Y, L5 H4002) ; trizol ( £ [ Invitrogen
JNE] L #ES 79402) 5 Trans Seript'™ One-Step RT-PCR
Super Mix ( K% A=W A R A4S RRO4TA) ;i
FIE B 70 il R &2 (36 [ Pierce 24w, it 23225) 5
B 40 ff I e/ bk LR A G 4T R 2 (Bel2, dit S
ab59348) , 11 IfiL 5 /9 L2988 AH OC BT J5L AR 56 X R A
(Bax,#it*5 ab53154) , 2 jift & R K 4 & IR &5 11 1§ -3

ginkgo leaves extract; high glucose; diabetic retinopathy; cell apoptosis; JNK

(Caspase-3,4it 5 ab2302) , {7740 & K 7 ( Fas, fit =
ah82419) ,Fas 52 {& (FasL, it 5 ab15285) , c-Jun 4
AR v i (INK, L5 ab179461) , B2 /b INK ( p-
INK, it 5 ab124956 ) , 8L 3 % 11 ( Bactin, it
0b8227) ¥y A 3% E Abcam 2\ H] .
L3 fU4F 7300 BY 52 2¢ 0 5E i PCR X (36 E
ABI 2 #]) , Gel Doc XR ™ B EE e 1A% 43 AL ( 38 [
Bio-Rad 24 7] ), Epics XL # i =0 401 g A% ( 3£ [
Beckman Coulter 22 7] )
2 FHiE
2.1 RAM SRR E W ECH S MOk [T ]
B AR AT B IR TE AT (3 500 mg- L1 FIJE i v 11
DMEM 15 37 FE 50 B 2 H ARk i o
2.2 ZUEsEsE ARPE-19 4ifadk, 5% E R 5 x
10* A~/mL (¥ 20 i 252 A 2 55 35 i b, 76 37 C 5%
CO, 1T W M B IR, B AR 450 10% Ji6 4 I3, &
FF (100 U-mL™") 565 %K (100 U-mL™") i KA
DMEM i BOW 84 KA ARPE-19 40 Jiig ]
FEE, 4 R IEF A (5.5 mmol - L™ H & B , 725 B
(30 mmol - L' 7 45 %), 4R & vl $& B4 41
(30 mmol-L "B +12.5,25,50,100 mg- L "4
AR ) o EH 48 h ) i .
2.3 WEMEEE (MTT) Lok 4 i ys 7 25947
ARPE-19 #iiffl 48 h J5, &L M A MTT ¥ 10 pL % &
4 h, 3¢5 LW W, m A Z H 5 H (DMSO) #
100 WL, FE534% 3% 10 min, B ] 570 nm K EEAR A
TERAFLIOCRE A, BB 6 MEAL, LR EE 3 Ik,
2.4 A (FCM) &G I 20 i 98 -3 e s an
fi, PBS ¥k ¥ J5 B L, B T 70% 4 B, R H
Annexin V-FITC/PT Rk 2 ) 1 4 A i 1725
2.5 St E B PCR( Real-time PCR) A6 i 41 At
Bcl-2,Bax, Caspase-3, Fas, FasL. mRNA £ 15 I 4E
21, PBS YEU, A trizol X, 421 M RNA, % 5
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RNA 2fi J& Fvl J8 , ¥ RNA 35857 & 2R K vom At
LK B RNA 3 5 s il oDNA | JF 4% 98O € 2 97 1
R B ORI A S 0 5 IR, ABT 9256
i PCR AL EALKIN, 2 B 2% £ :94 °C Smin, 94 C
30 5,55 °C 30 5,72 C 30 5,40 MG, #4 B-actin &%
NWNZ, IEHHE N 1, L Bel-2,Bax, Caspase-3, Fas,
FasL 2% Jz e F (9 3 [N mRNA M6 % kK F . 5
WFIILER 1,

x1 5|#F5
Table 1 Primer sequence
ESEA 1PFH (5-3") KJE /bp

Bel-2 %% TGTGTGGAGAGCGTCAACC 98
T TGGATCCAGGTGTGCAGGT

Bax i GATGCGTCCACCAAGAAGC 272
Ti# AAGTCCAATGTCCAGCCCAT

Caspase-3 % ACTGGACTGTGGCATTGAGAC 185
K i TTGTCGGCATACTGTTTCAGC

Fas I i CCTCCTACCTCTGGTTCTTACG 73
Fiif GATGTCAGTCACTTGGGCATT

FasL %% GCCTGTGTCTCCTTGTGATGT 145
T TCCAAAGATGATGCTGTGTG

B-actin i GGTCATCACCATTGGCAA 105

Tl GAGTTGAAGGTAGTTTCGTGGA

2.6 HEHRAEENIE (Western blot) ik A6 i 4fi iy Bel-
2 ,Bax, Caspase-3 ,Fas, FasL 25 H % i5 & JNK,p-JNK,
BOINK HERE B0, PBS Y%, in A 40 i
S, A BUE AR 1, SO R R R BUR) & 4R IRU
LR, BCA Jr i E 8 ik B B RIS e RS
Z PVDF B, JI I 9% % =5 i &5 41, B A Bel-2, Bax,
Caspase-3, Fas, FasL. ¢ JNK, p-JNK ) — $t (1:
1.000) 5% 7 5 42 , AT B 5 3 VA 19 97, 8 L B
BN E TEE, IR ROt R R E A, UL B-
actin YER N Z, DL H B3 B K JE AR/ N 2 0K B AH
B 1 9 R X 2R R TKOF
2.7 geiteEab s B HBHE L x £ s EoR, ] SPSS
13,0 Gt AR B K R 05 22 40 BT 455 Dunnent £
AT AT, LL P <0.05 WEFAGH¥E X,
3 &8
3.1 ERAMREI X ARPE-19 RIS R 5
IEH A R, A A A0 A B BRI (P <0.05) ,FR A
MR E R, S m AR, 12.5,25,50,100 mg-
LR IR B A W THE (P <0.05) , R BIHRA
MR RENE E ARPE-19 4iff0sdE, W3 2,
3.2 HRA M X ARPE-19 41 i I T 3R /Y 5 W
SIE R 2H A, mME AN 08 TR B B TR A
(P<0.05),12.5,25,50,100 mg-L~" AR 75 42 B4 20
Lo BE L A0 M 0 T A ] BRI (P < 0.05) , R B ARAY
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x2 HEAEMERYI ARPE-19 HHESEHZIM(x+5,n=6)
Table 2 Effect of ginkgo leaves extract on cell viability in ARPE-19

cells(x +s,n=6)

2 51 e /mg- L Aszg
% - 0.85 £0. 10
T - 0.37 +0.03"
AR 3R U 12.5 0.50 +0.05"%
25 0.69 +0.09"%%
50 0.75 +0.09"%%
100 0.82 +0.07%*%

FESIEWALED P <0.05; 5 M4 LEY P <0.05; 5 12.5
mg-L ™4 Y P <0.05; 5 25 mg-L "4l H %Y P <0.05;5 50 mg-
L' P<0.05(£3~7[),

B RENH] ARPE-19 40T, W&E3,E 1,

£3 EAMIEE N ARPE-19 BB T XMW HM(x£s,n=3)
Table 3 Effect of ginkgo leaves extract on apoptotic rate in ARPE-
19 cells(x +s,n=3)

45 Ji A /mg - L W=/ %
EH - 3.83 £0.50
=1 - 16.23 £2.15"
LA 4R IR 12.5 11.93 +1.11"»

25 9.23 0. 1723
50 7.50 1. 05"
100 6.47 £0.4512:3:

= 5
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= =

= =
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1x10' 1x10? 1x10° 1x10*
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1x10' 1x10% 1x10° 1x10*

AVIEWH B WAL C ~ F R AT ISR OO R BB IR A (12,5,
25,50,100 mg-L~") (&l 2 ~4 [d])

Bl SREMIERYX ARPE-19 408 T R i %00

Fig. 1 Effect of ginkgo leaves extract on apoptotic rate in ARPE-19

cells
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3.3 AR AT IR ECY X ARPE-19 40 g Bel-2, Bax, PRI 4 Bax, Caspase-3 45 H % 1A fil Bax mRNA 3%

Caspase-3 mRNA MIEHEXEWE W SIEE A
%, B R A M Bax, Caspase-3 mRNA FI#E H ik T
(P <0.05), SR, 12.5 mg- L AR AV

KFEME(P <0.05),25,50,100 mg- L~" 4 45 i $2 B
Y12H Bax,Caspase-3 Fihk ¥ &AL, Bel-2 AW T 5
(P<0.05), WL 4,5, K2,

*4 REMIRENXT ARPE-19 4 Bel-2,Bax 1 Caspase-3 mRNA KA &M (2 +s5,n=3)
Table 4 Effect of ginkgo leaves extract on Bcl-2,Bax, Caspase-3 mRNA expression in ARPE-19 cells(x +s,n=3)

20 51 R /mg- L Bel-2 Bax Caspase-3
E# - 1.03 £0.15 1.07 £0. 12 1.07 £0. 12
e - 1.37 £0.25 5.67 £0.72" 4.37 £0. 55"
AL 4R U 12.5 1.57 £0.29 3.53 £0.35"% 3.50 £0.35"%
25 2.07 +0.25" 3.03 £0.32"% 2.90 +0.26"*
50 3.07 £0.50"%3% 2.13 £0.25"%3% 2.23 +0. 15"
100 4.1 £0.72"2349 1.13 £0. 06%34>) 1.17 0. 12234

x5 SREMIREVXT ARPE-19 4 Bel-2,Bax #1 Caspase-3 EERIEM M (v £5,n=3)
Table 5 Effect of ginkgo leaves extract on Bcl-2, Bax, Caspase-3 protein expression in ARPE-19 cells(x +s,n=3)

24 51 SRRV B /mg - L ! Bel-2/B-actin Bax/B-actin Caspase-3/B-actin
E# - 1.09 £0. 17 0.33 £0.05 0.25 +0. 06
= - 1.16 +0.47 1.14 £0.21" 1.27 0. 12"
AR 12.5 1.36 £0. 06 0.75 +0. 1152 0.90 +0. 13"
25 1.52 0. 06" 0.73 0. 18"% 0.74 0. 10"*¥
50 1.58 £0.10"% 0.46 £0. 07234 0.54 +£0.06"234
100 1.70 £0. 10"% 0.40 £0. 05> 0.38 0. 05234

3.4 AT R B X ARPE-19 4f ffi Fas, FasL
mRNA FIE HRIAM 0 SIE® A E, miEd
Fas,FasL. mRNA FIE H &L T & (P <0.05), &
WA, 12.5,25,50,100 mg- L~ 4R 4 i 5 B4 41
Fas,FasL mRNA FI I R BFEAL(P <0.05) , W,
F#6,K 3,

3.5 RAMHFEHRYIXT ARPE-19 4 ffl INK 3 #% 1) 5%
M 5 IEH 4, w4 p-JNK, 4% INK & H

Bcl-2 26 kDa

Bax 21 kDa

Caspase-3 17 kDa

p-actin 42kDa

A B C D E F
B2 $BEAMIZEY X ARPE-19 4B Bcl-2,Bax #1 Caspase-3 & 8

RIZHIR MW
Fig. 2 Effect of ginkgo leaves extract on Bcl-2, Bax, Caspase-3 %‘%ﬁﬂ' 1= (P <0.05 ) ’ 5 1= ﬁ%éﬂ AH b ,12.5,25,50,

100 mg - L™" 4R 4 i 42 B 9 41 p - INK |, 1% INK &

protein expression in ARPE-19 cells

%6 RAEMIREN T ARPE-19 4Hp Fas,FasL RiAM M (x +s,n=3)
Table 6 Effect of ginkgo leaves extract on Fas, FasL expression in ARPE-19 cells(x +s,n=3)

mRNA EH
£ 3 J b W S /mg - L
Fas FasL. Fas/B-actin FasL/B-actin

EH - 1.10 £0. 14 1.17 0. 21 0.21 +0.02 0.12 £0.02
(=1 - 5.20 £0. 61" 4.63 +0.71" 0.71 0. 08" 0.64 +0.06"
LA 4R ) 12.5 3.57 £0.40"% 3.43 20.35"% 0.54 £0.09"% 0.48 +0.09"%

25 2.13 £0.23"2% 2.90 £0.35"% 0.43 £0.05"23 0.29 0. 0323

50 1.80 £0.20"%% 2.33 £0.23"%% 0.36 +0.04"2% 0.23 +0.02"%¥

100 1.10 £0. 10%:3:4>)

1.43 £0.15%%%9

0.26 £0. 0534

0.15 £0. 0334
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45 kDa

FasL 31 kDa

-actin 42 kDa

A B (¢ D E F
B3 EEAEMREYXT ARPE-19 4 Fas,FasL %351 &

Fig. 3 Effect of ginkgo leaves extract on Fas, FasL expression in

ARPE-19 cells

*7 SBEMHIERIYI ARPE-19 41k JINK EA %K%

IR (v +s,n=3)

RIBBEEM (P <0.05), 8 INK EEHRIXTL 27

JI_LIJ%%7’[7§]4O
4 itig

LA It i EC R IR TR A AR A R AR BT
W i PR _E BT 4 0 T By 36 O I L A5 R R 28 2R GE R
W A A P S A O S AT
AR AT N TR . BACZY BRI SE R WD, AR A I 2 I
SR KR KR AR A 2 R (o R

Table 7 Effect of ginkgo leaves extract on JNK protein expression in ARPE-19 cells(x +s,n=3)

45 RS /mg- L p-JNK/B-actin 1% INK/B-actin JNK/B-actin

EH# - 0.23 0. 06 0.23 0. 04 0.59 0. 04
e - 0.90 +0. 10" 1.00 £0.09" 0.60 +0.13
R R L 12.5 0.67 £0. 06" 0.74 0. 13"% 0. 60 =0. 06
25 0.43 +0. 06" 0. 66 +0.09'23 0.55 +0. 06

50 0.40 +0. 10" 0.41 £0.08"234 0.56 £0. 09

100 0.27 0. 06345 0.27 0. 04%% 0.64 +0.08

50 kDa

% INK 54 kDa

JNK 54 kDa

-actin 42kDa

A B C D E F
B4 RIS ARPE-19 4151 JNK F 8 KA

Fig. 4 Effect of ginkgo leaves extract on JNK protein expression in

ARPE-19 cells

WA I DR T SN AR A i H S5 FH T 36 7 R Tk s A
WAL UG TR E R . EE A S
N0 55, 25 R 240 I 7 7 5 B 0 0 I 2% 458 4
A5 B AR A - £ B ) fe 98 42 1F ARPE-19 4
T AP O I £ 2% L R A

RS % B, W R 6 5 L 190 55 77 7 S8 I 45 1N B2
240 6 1 40 L ) 98 T, 9 LA I S A R 9 T 5L
(1 00 190 et 220 200 16 0 T 1) 953405 5 5 T B oL 5 s
ARRY g A T AR S LR B S S 19 ARPE-
19 241 Jifd v 248 e 00 T 3 5 v, 2R B R R L 0
FLOAMUAT 25 T AR B 6 % E R i &
K.

W2 R 0 % R, AT 20 LR T TR A
AT AL T A 7E ORI B BB T A2 1A B L
JOT P4 88 A S 3 I T AF EC R T AH A FH S ) 9 T A
T, A S AR T 45 S A Wne i B
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FIINK GE B o R A R BB R 7 e 20 B
P T AR AR AP NP I €5 2% b e Al B i AR, L
I o IR 0l g, AR SR AT S I B A

AT WL A5 O S X4 8 B Bel-2,
Bax, Caspase-3 L [K 725k , JE T 32 1K i % Fas il FasL
0 728 Al SR AIF 58 H A ) 98 T 9 VE o Bel-2, Bax [A] J&
bel-2 F& 5 G800 B3, Al ML 451 403 i Bel -2 Mg 57z, e
PELOR AR ML (B C, TG Caspase-3 241K
SR, e i K MM T2 Fas REWE 25 & BISE T2 %
A FasL, B fif FasL o B2 3R3A A 240 i 04 T2, 3 i 2H
SUBRE R o A 4 R R AL Bel-2
FikA T & e, M Bax, Caspase-3 fll Fas/FasL 3
KSR H T, 2% T i B R A R R R R A
Jit Bel-2 #4528 Ak, T 5 LS GRBK S g, 175 1
ARPE-19 41l 8 T /9 Kt o 28 3 WL 48 B AR A it 42
WY+ WUE, B8 9% JF & Bel-2 K3k, FE AL Bax,
Caspase-3 f1 Fas/FasL, 3 B ER 75 M- 2 B ) fiE 0% M\ 75
A SRA A B PR A 0 5 A2 A T, — e AR
JEBH 1L Bel-2 R k28 il 40 i €0 3% CORE TR, 0 ol
Caspase-3 5| 1 — R I L5 73— D ik 0 HAEAE
FHT Fas Z4& 906008 T 09 & A= o & dE— 20 W4
F) 1A% INK F1INK 8RR A K P FEAK , 42 7R 1T FR Ay i
FEPC T A0 INK B2 AL, B 1k INK A RZ, DT 40
il T INK 3 O, e 2 T ORI 5 R B
ML T .
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LR LTI BRAY R HOY) BE 68 D ) INK B R

Ak, M4 INK 3E A 48 4% , 5 3 Bel-2/Bax/Caspase-3
AR Fas/FasL g 42 52 B, 400 i 48 i 9 1=, L) &
AR N (R b AN A . (B SE 8
O AUILEE T INK SE % IR R XS WNT i i 47 BIF 5T,
HAE A AL AT 5 10— 28 5T
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