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PR I3 P X NF-wB 3 P 40 ) A 190 2 € 2%
R A 5 AE SN B 52 Wi

g, AT KRR
(1. TREHKS $wWER, 6RE 050011; 2. THEAKE $—FER, &54& 050031)

[(FE] BB WA v 52 B0 6] 5 M5 5 00 A0 I 58 (5 32 1 K 40 i ARPE-19 98 5E (1 5% W J 4% % 5% A -kappaB ( NF-

kB 38 BB AR AL RS AR FABLE . F73% : (RS 3R ARPE-19 ZH0Rk , 432 1F % 41 (5.5 mmol -L ™" 445 4%) , % #5241 (30 mmol -
L™ R0 ) AR A o B ) A ) 70 Bk 41 41 (30 mmol -L ™' B &M + 12.5,25,50,100 mg-L ™" 4R AT IFFRIRYY) ) o BEMEEE (MTT) Ho (o
TG 0 240 B T P 5 A0 =X A A R T S 2 B v B SR BT R F oo (TNF-o0) |, AR LA R -18 (TL-18) 1 & & Hj‘%y‘t R A A R
Jz v ( Real-time PCR) F1 7 [H [ #2958 B 36 5 ( Western blot) ] 52 4 45iE K T ( NIK/p-NIK , IKK o/ p-IKK e, IKB/p IkB) 3 ik ; Western
blot #{ll NF-xB B2 fb B A% NF-«kB Fik, &R 5IEW ALK, ARG A W B K (P <0.05) , 418 TNF-o,IL-18 &
M 7+ (P <0.05) ,p-NIK, p-IKKer, p-IxB 3K /K1 8 T+ %5 (P <0.05) , p-NF-xB, #% NF-xB 35 /KF I 8 7+ (P <0.05) 5
Sl ,12.5,25,50,100 mg- L™ AR A 32 UM 4H W6 A BB FH R (P <0.05) 541 i TNF-a,IL-18 & i B B FE K (P <
0.05) ,p-NIK, p-IKKar, p-I«B 7K F-B] 8 B AR (P < 0. 05) , p-NF-xB, #% NF-xB Rk K] R (P <0.05) . £5if 4 A7 I $2 1L
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esophageal epithelial cell ARPE-19 line and the changes in nuclear factor-kappaB (NF-«kB) pathway, in order to
explore its mechanism. Method : In vitro, ARPE-19 cells was divided into normal control group (5.5 mmol-L "'
glucose ) , high-glucose group (30 mmol-L ™" 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. The levels of tumor
necrosis factor-a (TNF-a) and interleukin-18 (IL-18) in the cells were determined by flow cytometry. NIK/p-
NIK, IKKa/p-IKKa and IkB/p-IkB expressions were measured by Real-time PCR and Western blot. Western blot
was used to detect the phosphorylation of NF-xB and the expression of nuclear NF-kB. Result: The A value of the
high-glucose group was significantly lower than that of the control group, ginkgo leaves extract groups (12.5, 25,
50, 100 mg-L™") were significantly higher than those of the high-glucose group (P <0.05). Levels of TNF-q and
IL-18 of the high-glucose group was significantly higher than that of the control group, andthose of ginkgo leaves
extract group (12.5, 25, 50, 100 mg-L ") were significantly lower than those of high glucose group (P <0.05).
Compared with the control group, the expressions of p-NIK, p-IKKa, p-I«kB in the high-glucose group increased,
and the expressions of p-NIK, p-IKKa, p-IkB were decreased in ginkgo leaves extract (12.5, 25, 50 and 100 mg
‘L™") groups (P <0.05). The phosphorylation and nuclear NF-xB protein expression were increased in the high-
glucose group compared with the control group, and the NF-kB expression were decreased in ginkgo leaves extract
groups (12.5, 25,50, 100 mg-L~", P <0.05). Conclusion: ginkgo leaves extract can inhibit the inflammatory
response by inhibiting NF-«B activity and protect retinal pigment epithelial cells, so as to prevent and treat diabetic
retinopathy.

[ Key words |

Ginkgo leaves extract; High glucose; inflammatory response; nuclear factor kappaB activity

W B 5 0 0 S 5 7E B DR s 18 R H I
T G TR SRR A A R R R I
Bl LR AR AT A H 2 5 R B i B IO R 8 1Y)
BEARFRAS AL (B E WL AT R 52 A O
W Z A BB ST e 1 T 25 000 25 77 0 . RAE SN,
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1 #a
L1 Ziff AP R A 40 iig ARPE-19 41 g
Bl B ATCC 24w (45 CRL-2302) ,

1.2 25 Kok AR M3 O 1 S W (B9 TF

A 25 ) B A BR A A it 5 H4002) ; trizol

(2 [H Invitrogen 2 #], #it 5 79402) ; Trans Script'"

One-Step RT-PCR Super Mix( KZEFE-YA R A,

fIt5 RRO47A) ; 8 11 5 &= 73 A ik 7 & (36 1 Pierce
- 164 -

oy F) S 23225 ) 5 i SR AL X - ( TNF-a, it 5
ab6671) , 1A LA Z-18(TL-18, it 5 ab2105) , &% %%
SEH F-kB (NF-B, it 5 ab16502) , #5 i2 ft. NF-«B
(it 5 ab86299 ), NF-«xB i/ 5 i B ( NIK, it =
ab37712) ,1«B % fiff o (IKKa, 5 ab32041) , 31 i
PEE M kBa (1kBa, it 5 ab7217) ,B-UL3h & A (8-
actin, It 5 0b8227) ¥ Abcam 2\ w21k

1.3 &% 7300 #5¢ & PCR AL (L E ABI 24
Fl),Gel Doc XR + HI&E fix i 1% 43 #7141 ( € [E Bio-
Rad), Epics XL #I 3 50 40 g {X ( 32 E Beckman
Coulter 22 7] )

2 FiE

2.1 AREMREBRYEEEC S S BOCER[ 11 R
B A RO S (5 mL & 17,5 mg 4B A 45
Wy, B3 500 mg-L™") I JG I % A9 DMEM 35 37 3%
iR E 12.5,25,50,100 mg-L '3t 4 4~ By
2.2 Zfgii3E ARPE-19 ZHMIAR , I8 % 40 i %5 %
5 x10* A/mL R B F2 D, 7E 37 °C 5% CO, 4%
TR B SF, Bi 3R 3o 10% M4 1 i 5 & R
(100 U-mL™"), 4 % % (100 U - mL™") f ik H%
DMEM 555 B, HO £ 4= 4 01 9 ARPE-19 4 Jifs F
FALHy 4y R IE (5.5 mmol - L™ 4 25 08 ) |, v b
41 (30 mmol - L™ 45 B ) , 4R A v 42 O K R 1)
20 (30 mmol - L' A& B +12.5,25,50,100 mg-L "'
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AR ) o YEH 48 h 5 WEEAT A .

2.3 WEMREE(MTT) b @ yER I 4 i Ts 71 2 91E
JH ARPE-19 4 if1 48 h J5, 4 fLhn A MTT ¥ 10 pL
WEH 4 h, 3% LB, A — F 3L 7K ( DMSO) ¥
W 100 pL, 5853 4%3% 10 min, £ 570 nm i K Y il
PRACIN € 25 LY WO B A, RRZH I 6 DAL, L5
i 3R,

2.4 U M A (FCM) A6 0 46 ff b TNF-o, IL-1a
SE WCHEAI ML, PBS BRI S B0, A BR 20 A
W, A TNF-a (1:100) ,1L-18(1:50) — %t , %
Annexin V-FITC/PlL XY B ML, FH A 7 11 55
Br1 T3 A~ 40 B v BH P 28 B8 S Y TNF-a, IL-1a
T,

2.5  SZATYEOGAE & PCR( Real-time PCR) £ I 41 g
NIK, IKK«a, IkBa mRNA F ik W £ 40 jg, PBS ¥
%M trizol 35, #2 BUE RNA, % 2 RNA 4 & Al
W EE i RNA 320570 & SR i A5, B B RNA
5% S L cDNA | J5 4% 98 06 B 47 3 i ) & 2R AR
UM A NIK, IKKa, IkBa 514 #1522, ABL 2851
€ i PCR AL EALAE I, fF B-actin B NS, IE# 41
Bk 1, L2744 e H A 3 ) mRNA A X ik K
Vo BIMIFFIIIER 1,

x1 519F75

Table 1 Primer sequence

HH SIYPEI(5'-3") ¥ 3 K B/ bp
NIK % TGGAGAAGAGCCCTGTGTTC 65
F i TGTGCCCTTGGTAATCACG
KK« F i GATACAGCGAGCAGATGACG 97
F i CCAACCTCAGCATAGTGGATG
IxBa % TTGGGTGCTGATGTCAATG 138
i GCCCTGGTAGGTAACTCTGTTG
B-actin  |Jf GGTCATCACCATTGGCAA 105

TiiF GAGTTGAAGGTAGTTTCGTGGA

2.6 Western blot i 48 g NIK, IKK«, IkBa & 4
Fih K NF-«B, B2 b NF-«B,#% NF-«B & 1 K ik

WOAR 20 M, PBS Bk, A 20 A 2 A R, B S
EELEHZE ARG SRR EN, )R
75 ,BCA Jr kil e & HkJE, B 55 % = PVDF
RS5O A8 45 by & UL B, A 10 mg- LTY, NIK,
0.016 3 mg-L ™' IKKa,0. 091 mg-L ' IkBa /% 0.5
mg-L ™" NF-xkB,0.1 mg- L "# Rk NF-«B 1 — i
R R, AR RS &R (1 5000),
FREE RV, B RO B R E

PL B-actin {2, L H B E H 5 W2 K EEAE L
(B WL I A X e 3k 7K

2.7 GibsEab R SABPEUL x s Fon, H SPSS
13.0 e it 4F 5% H B R J7 22 43 BT 45 & Dunnet ¢
KB 775081, LA P <0.05 B ERA G2 E XL,

3 &R

3.1 A RE X ARPE-19 40 M 3% M A9 52 i
SIEH A R, S A 4 A BB AR (P <0.05),
AR E S, 5 i A, 12.5,25,50,
100 mg - L™ AR A 4R B 4 A BB JH R (P <
0.05) , 7 WA Ay it $ ML) 8 A2 2F ARPE-19 2 g 1%
Mo k2,

®2 REMERMX ARPE-19 MMM BN (v +5,0=6)

Table 2 Effect of ginkgo leaves extract on cell viability in ARPE-19

cells(x +s,n=6)

20 51 S VR /mg- L Asyo
EH - 0.85+0. 10
b - 0.37 £0.03"
AR AT I ) 12.5 0.50 +0.05"%
25 0.69 +0.09"%
50 0.75 +0.09"%
100 0.82 +0.07%

W SIER ALY P <005 SR AL L P <0.05, (%3~
5
3.2 ARAMEEY X ARPE-19 41l TNF-a, IL-1a
RRLIOREN 55 IE A AL IR, 5 REALATIE TNF-a
IL-18 &t W] W T X M4l (P <0.05),12.5,25,
50,100 mg+ L.~ F7 I B 2L HE 5 AL TNF-ar, 11
18 HEWI IR (P <0.05) . WL 3.
x3 HEAEMIEBEY I ARPE-19 4 i TNF-o,IL-18 E 2 &
M (x+s,n=6)
Table 3 Effect of ginkgo leaves extract on TNF-a, IL-18 contents
in ARPE-19 cells(x +5,n=6)

20 73 B/ mg- L~ TNF-« IL-18
EH - 3.02 £0. 60 5.23 0. 82
= - 12.01 £1.52Y  31.29 +4. 10"
LA I R 12.5 10.23 £1.96"% 15.87 +2.13"%
25 8. 13 1. 11" 10.22 £1.18"%
50 6.21 £0.92"% 9,40 +1.55"%
100 5.29+£0.90%  8.09 +1.32"%

3.3 AT HLEUY X ARPE-19 4f i NIK, IKKa,

IkBa Je WAk Rk 5em 5 IE & A i, mAkgl

40}l p-NIK, p-IKKer, p-IxBa 25 [1 % 35 W] i Tt 2

(P<0.05), 5@ Hal %, 12.5,25,50,100 mg-
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LRI B A p-NIK, p-IKKa, p-IkBa ik 1
F&{% (P <0.05) ,NIK,IKKa, IkBa mRNA F1% [ %
KA TRER ., WK 1,% 4,

p-NIK 104 kDa
p-IKKa 85 kDa
p-lxBa 36 kDa
p-actin 42 kDa

A B C D E F

ALIEH 25 B B4 C ~ FL B A I R4 (12.5,25,50, 100 mg-
“hy A (2 )

B 1 $RAEMHIRINST ARPE-19 4 A p-NIK, p-IKKa #1 p-IkBa &

SE32y:0pA |

Fig.1 Effect of ginkgo leaves extract on p-NIK, p-IKKa, p-IkBa

protein expression in ARPE-19 cells

F4 HEMRRYIT ARPE-19 45 p-NIK, p-IKKa 7 p-IcBa | B F XK

3.4 GRAMREYNT ARPE-19 41l NF-xB 38 #% i
S 5IEE A, bR AL A0 p-NF-«B, #% NF-
kB HEFIRIATHE (P <0.05) , 5 EpdiMH L, 12.5,
25,50,100 mg- L™ 4R A MU 41 p-NF-kB, #% NF-
kB E AR IEHFEL(P <0.05) , 8 NF-«B & Fik

xS, WK 2,%5,
p-NF-xB 60 kDa
B NF-xB 60 kDa
NF-xB 60 kDa
p-actin 42 kDa

A B (@) D E F
B2 $REMIEEY ST ARPE-19 450 NF-«B E A RiEH 2

Fig.2 Effect of ginkgo leaves extract on NF-«xB protein expression
in ARPE-19 cells

M (x+s,n=3)

Table 4 Effect of ginkgo leaves extract on p-NIK, p-IKKea, p-IxBa protein expression in ARPE-19 cells(x +s,n=3)

20 51 R /mg- L p-NIK /B-actin p-1IKKa/B-actin p-lkBa/B-actin
E# - 0.14 £0.03 0.05 £0.01 0.06 +0.01
e b - 0.61 +0. 12" 0.52 +0.07" 0.71 £0. 12"
KRS R L 12.5 0.40 £0.06"% 0.36 +0.05"% 0.44 +0.06"%
25 0.32 +0.05"% 0.27 +0.04"% 0.36 0. 06"
50 0.24 +0. 04" 0.20 +0.02"% 0.18 +0.02"%
100 0.19 0. 03% 0.09 +0.02"% 0.10 0. 02%

*5 SREMIRENVWX ARPE-19 4 NF-«xB EHRENE

S (x £s,n=3)

Table 5 Effect of ginkgo leaves extract on NF-,«B protein expression in ARPE-19 cells(x +s,n=3)

gzl JR e S /mg- L p-NF-xB/B-actin #% NF-kB/B-actin NF-xB/B-actin

EH - 0.27 0. 06 0.29 0. 08 0.59 +0. 04
=T - 0.80 £0. 10" 0.85 +0.07" 0. 66 0. 05
AR 4R Y 12.5 0.70 0. 10" 0.64 +0.05"% 0.63 £0.08
25 0.49 +0.02"% 0.58 £0.08"% 0.66 +0. 05

50 0.40 +0.10% 0.41 £0.08% 0.65 =0.05

100 0.33 +0.04% 0.34 +0.03% 0.64 =0.08

4 g Bz A B e AR A B . Il R B R 35 ~ 140 mg -

e KL TE W DR 5 A 19 5 A8 v o A
L Wi RAEFT 25 R S 7 8 PR 0L T B 728 A8 2 IV
PEIAR 5 K h 5 -, 40 TNF-, ICAM-1, IL-6 ,
IL-1a S5 20 7 & w360, 2 B 4 5 % Jm) 38 & AE
l%ﬂﬂ%%T%ﬁﬁ%ﬂﬂﬂﬁﬁﬂ‘“?ﬂ%mﬁiﬁ
R € S PuR . VS oE PN A I A ey
H@ ARPE-19 28l , >R 1 = 175 E'Fﬂ/ﬁJZTMWI*#’ﬁ‘ﬁUﬁ
PP 43 P 55 R, W %% 3] R 1 K F TNF -, TL-1ae &5
HRETFERR T RN TS5 T AWM 6 E
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WREE 45 T AR A IR ) T S, W5 B4R A 4 i
Yhefe i ARPE-19 4fi jf % 1 , B& Ik TNF-a, IL-1a &
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e BE R S R T AL R AR AR B R B AR RE
SE A 3 3K W R ORE B S P R 3, b NF-«B {5 %5
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SRR AT K AEF S 0 B i 2 AR 2 R

BARGEY . 2 ST S NF-«B {5 5 900560 FL

S SR Z R A TKK B R Ak, s 19 IKK i — 25

S NF-xB Py 5 30 ) 1 25 11 IxBo 85 R 1L, W 2

L) IkBa B0z RALKE AR, AT NF-«B fi# 55, Bk

NF-«kB A 20 M7, Jo 458 2 0 BN 55 B PR % o . AR

S 5% 1) v 5 S i N P I B €8 2% L R A L p-

NIK, p-IKKa, p-IckBa 35 0  b Ft+, #% NF-«B Fil

NF-kB BERR AL 3k b TF, A [6) 57 &2 09 4 A i 42 SRy

AE i X — 2L B2, ] T NIK/IKKa/IkBa B2 1L,

2 NF-«B AR #EIR AL, 4871 T A A 48

B2 5 NF-«B {5538 #% 45 R 0E ) i 72, -9 A

PR R 0. {H NF-kB J& &5 J& M — {5 5

AR, A HAMAE AL 2 5 4R A i 48 B O b

R 8] S 240 L 5 o 2 — 2B RO o
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