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epithelial cells, HLECS), i3 & b M 15 & L —A 7 f AL (epithelial-mesenchymal transition, EMT), A%
WA B (age-related cataract, ARC) J¢ 5 ZEREVE ML F % (posterior capsule opacification, PCO) #H
FBERL, FEAGIIAE T 20T HLECS UL N0 101 & EMT AR EPD I 520 o 45 F R B, 1675 34 B r (P S0 R s
YER, BeWl AR 400 71, BIN4H N SOD. GSSG. GSH-Px % a- iR 142 (17K F, S48 A MDA ROS
Jo Ca* /K IR, 167 K 535 0] 5 M ph 8 (N Bk A R R R B RS, Rl B A0H] TGF-8, % S
HLECs #5. iT#%, &% EMT br&E% COL1AL. COL1A2. COL3. COL4. Fn. a-SMA ] mRNA #iEKF. %
b, WFFARY HLECs 2 fixt 5t H,0, 15 51 B i 245145 X th TGF-B, 5% 1) EMT, X ARC J PCO AA—JE
(TR AE T 1E

XBEIE: AEH R, AR SRR BRI SR AL, A0 il

HFE DS R66 XHERFRIRES: A Y E %S 0513-4870 (2018) 04-0538-08

Inhibitory effects of anthocyanin on oxidative stressinjury and
epithelial-mesenchymal transition of human lens epithelial cells
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Abstract: Anthocyanin is a water-soluble flavonoid pigment which is widely found in plants. Studies
showed that anthocyanin had protective effect on vision. However, whether anthocyanin has therapeutic effect
on cataract remain unclear. In this study, we established the age-related and posterior capsule opacification
cataract cell models through inducing oxidative damage of human lens epithelial cells (HLECs) by H,O, and
inducing epithelial-mesenchymal transition (EMT) by transforming growth factor g, (TGF-f,). The preventative
effects of anthocyanin on markers of oxidative damage and EMT were determined by respective assay kits and
PCR analysis. Anthocyanin was beneficial to reduce oxidative stress of HLECs, protecting cells from H,O,
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induced damage and increasing a-crystallin expression.

The potential mechanisms might be that anthocyanin

increased the activities of SOD and GSH-Px, which contributes to reduce cellular ROS and MDA level. Besides,
anthocyanin inhibited Ca® overload, which contributes to protection of cell from apoptosis. Meanwhile,
anthocyanin had inhibitory effect on EMT, slowed down cell proliferation, migration caused by TGF-$, through
decreasing mRNA expression levels of EMT markers including COL1Al1, COL1A2, COL3, COL4, Fn and
a-SMA.  The results suggest that anthocyanin could protect HLECs from oxidative damage induced by H,O, and
cell proliferation, migration and EMT induced by TGF-5,, which indicated that anthocyanin may have protective
and therapeutic effects on age-related cataract and posterior capsule opacification.
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HHATIEA S AR, 3R 5 T J5 2hae st
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17 TGF-B 38 T LW I PBSHY, LB RHE (10 pg-mL™),
—20 CHRAF; HO0, ¥ T o PBS HY, FCE MR (50
mmol-L ™), 4 C{#£7%; HX 3.974 gNaCl. 0.201 gKCl.
1.1915 g HEPES. 0.10165 g MgCl,-6H,0 ¥ T 50 mL
ddH,0 i, FCiilp & R, 4 CIRAT

PSR K% FEI HLECs 40820 2 K4,
B H,0, 41 K TGF-, 21 . H,0, 21, ¥ 4H 4 92
SR (control). B4 (model). BH 24tk i oa 3
(pirenoxine) WHHRKAL . EH R . mAlEH (1.
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+ 540 - 2% %3] Acta Pharmaceutica Sinica 2018, 53 (4): 538 -545

/1 (model). fEHF R . mAlE4 (1. 10, 100
ngml ™. Hob, HERME. b BRI U
# 1. 10, 100 pgmL 1 fEFHZE 12h,

MRE D REEANE R EKFERM HLECs
Y1 500 pmol-L™ H,0, 4 3 h B¢ 10 pmol-L™*
TGF-L A FE 12 )5, i F MTT J26 00 5% 2L 4 B 7% 77,
KAMKAFE B REMEARV T &40
PG4 (reactive oxygen species, ROS). flg it
FALYIP — % (malondialdehyde, MDA) .« &AL L
1L (superoxide dismutase, SOD). 4 it H ikid Atk
I (glutathion peroxidase, GSH-px) . &4k 743 it H
Jik (oxidized glutathione, GSSG) 7K.

Fluo-3/AM CIREHHEMAAMA Ca™kE  7£
WA R A FR AT HLECS i3 %% Fluo-3/AM
PEHREE, JE4S T 55 pmol-L ™t KCI 7 S0 1 iy 458
B, POt BB IS Ay CalKT

Western blot # a-@KAEHRFTIL HLECs
ZH A LA 500 umol -L ™ H,0, 4 HE 3 h &, HEHU4H M AR
FFIN e B R B S, R B 14T SDS-PAGE HLIK - 7
B9 a- i RIEE [ (a-crystallin, 1:1000) Hiffit
K 47 (anti-rabbit, 1:10000) J&, oddsey # {4t #:
T W F- A a-crystallin ik KT,

XRSEI M AT ER  HLECsZH /LA 10 uL
e Sk TE A FUAR gl /B R, R4 F 10 pmol-L 7
TGF-p, 4t ¥ (control Z1Ex41), Image Pro Plus #4
BRI TGF-p, 40 0. 12, 24 h J5 40T #%
PEE

RT-PCR#&M EMT #xEI89RIE HLECSs 41 i
L 10 pmol-L ' TGF-8, 4 ¥ 12 h J=, 1 Trizol 71
A 1EEL RNA, RewerTra Ace gPCR RT kit 7 & xf
RNA i¥i%: 3. ] SYBR Green PCR Master i
4T Real-Time PCR ¥, il % 2HAF i EMT 4
EW 1 BRJE (collagen | alpha 1 chain, COL1A1;
collagen | alpha 2 chain, COL1A2) .11l #JiR 5 (collagen
11, COL3). IV &) (collagen IV, COL4). #Fi%E4R
H (fibronectin, Fn). a-"FiENLALZIE E  (a-smooth
muscle actin, a-SMA) IRIEKF-. 51975 W% 1,
£EHLLL GADPH N2, 4iit bl 27t mRNA
FKikKF.

GRS R U7 2= W B LR
TEETE, 45 25 LA 5 1) 36t HE 20 B89 23 ) gk A 7
DEMKK ., P<0.05. P<0.01. P<0.001 4> %% =
7R R E RN .

Table 1 The primer sequence of rea time-PCR. COL1AL:
Collagen | apha 1 chain; COL1A2: Collagen | apha 2 chain;
COL3: Callagen IlI; COL4: Collagen 1V; Fn: Fibronectin;
a-SMA: a-Smooth muscle actin

Primer ForR Sequence (5'-3")

COL1A1 F 5-TCTAGACATGTTCAGCTTTGTGGAC-3'
R 5-TCTGTACGCAGGTGATTGGTG-3
COL1A2 F 5-ACTGGCGAAACCTGTATCCG-3'
R 5'-ACCGATGTCCAAAGGTGCAA-3
COL3 F 5-GGTCTCAGTGGAGAACGTGG-3'
R 5-TCTGTCCACCAGTGTTTCCG-3'
CcoL4 F 5-TGCTTGTTGTCCAGCTGAAAT-3'
R 5-ACAGGAGGAAAGGCAACCAC-3
a-SMA F 5'-GACAATGGCTCTGGGCTCTGTAA-3'
R 5-CTGTGCTTCGTCACCCACGTA-3'
Fn F 5'-CAGGATCACTTACGGAGAAACAG-3'
R 5'-GCCAGTGACAGCATACACAGTG-3'
5

1 B EX HLEC S REIRARRIPIER

11 “ERMNEMEEIRAE HLECs @AENMN
20 H,0, 4 )5, model 4140 3% /1B A% % control
Y111 58.5%=7.5% (P<0.01); ifj 1.10 11 100 ug-mL™*
16T 2 AL B 20 40 B & 71 20 3 FF =i & control 4011
63.0%=+8.0%. 79.6%+ 17.7%- 79.5%=+8.0%, 5 model
ML ST % %% (P<0.05 P<0.01). %4558
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Figure 1 Anthocyanin protected HLECs from damaging by
H,0,. n=8, x+s. “"P<0.01 vs control; *P<0.05, *#P<0.01
vs model

12 EBFEENEUEEIRGE HLECs A iEHS
KERFIE  H0, 43 J5, model 41 ROS & &7t = &
(12.8+2.4) x10°, &3 =T control 41 (5.1+2.7) x10°
(P<0.01); 1 100 pg-mL 167 K 441 h ROS %%
BRI KA (5.6+3.1) x10°, R E{X T model 41 (P<
0.01, K 2),

1.3 ERMNEMNEHRGE HLECS @fh Rk
MM EFKFERZN  H,0, 4 F )5, model 2H 41w h
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Figure 2 Anthocyanin reversed the increase of reactive oxygen species (ROS) in HLECs induced by H,O, reagent.  The photographs

were taken under a fluorescence microscope (20 x). n=5, X=s.

SOD % /J K4 0.20+0.12 U, HF{K T control 4
(P<0.05); fE#HFEWATEJE, 10 & 100 pg-mL™ 4
SOD §i% /17t s 4% 0.33+0.09, 0.41+0.20U, & & T
model 41 (P<0.05, ¥ 3A).Model 414 /itiH MDA &
EIHE % 057+0.03 pmol-L Y, 2 & T control 41 (P<
0.05); EH &AL )E, 10 K& 100 pg'mL 41 MDA
& EFILAE 0.25+0.16. 0.22+0.16 pmol L%, & FE K
T model 41 (P<0.05, ¥ 3B).H,0, 441 iti ' GSH-px
TP E 0.18+0.05 mU-mg Y, &K T control 41
(P<0.01); 1EHF XA E, 10 pg-mL "4 GSH-px i
PETFE A 0384015 mU-mg Y, & m T modd 4 (P<
0.01, & 3C). Model 41 GSSG % &=k % 1.09+0.09
pumol LY, EF{LT control 41 (P <0.001); 1. 10 Al
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Figure 3 Anthocyanin increased anti-oxidative capacity of HLECs.
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""P<0.01 vs control; P <0.01, P <0.001 vs model

B4 1.69+0.44, 2.73+0.43, 1.73+0.25 umol -L 7%, &
Z =T model 4 (P<0.01, P<0.001, ¥ 3D); Ll L4
UL, 67 2 6e I W RIS HLO, A0 ¥ 5 HLECS 411l
WAL B, %F HLECs 484k R i B — &
RS E -

14 TEEMEWMHIRGE HLECS fiEH Cca®*
KFEIEN 455 5 ox, model 24 Caltue LR
FERFETE (P<0.01); 100 png-mL £ K44t
BRAE Ca®* 9, WERT H0,4 (P<0.05 K
4), LR, EHE RN CaHEAA
I

1.5 EBH &Y HLECs SR BRGEHRES a-
crystallin FiXKFERIEM H,O, 35, 40l o-
crystallin [ 3 i & i 2 F#AIK %2 control ZH 1] 68%+ 26%

0.8+

GSSG/ pmol L

Anthocyanin / yg-mL"’

Anthocyanin reversed the decease of SOD activity (A), the

increase of MDA content (B), the decease of GSH-px activity (C), the decease of GSSG content (D) in HLECs induced by H,0..
n=6-8, x+s. 'P<0.05 "P<0.01, ""P<0.001 vs control; *P<0.05, #P<0.01, *P<0.001 vs model. MDA: Maondialdehyde; SOD:
Superoxide dismutase; GSH-px: Glutathion peroxidase; GSSG: Oxidized glutathione
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Figure 4 Anthocyanin inhibited Ca®* overload. Ca® content measured by fluorescence microscope (20 x). n=5, X+s. ~ P<0.01

vs control; *P<0.05, #P<0.01 vs model

(P<0.05); fEH = WAL )G, At a-crystallin f15E
EETHEAE control 4K 1.10+020 %, & & T
model 41 (P<0.05, & 5). Z4 R, {EF R
EWIN a-crystallin & &, S8 AR AR I RE .

a-Crystallin - - - ‘

f-Actin

1.5

=3

o
n

a-Crystallin / fi-Actin

2
o

T T
Control Model Anthocyanin

Figure 5 Anthocyanin reversed the decreased expression of
a-crystallin induced by H,0, in HLECs. n=4, X+s. 'P<
0.05 vs control; *P<0.05 vs model

2 B EHM HLECs LR EFRREHRAFIIER
21 BRI TGF-4,i5S HELCs ZHARIEERY £ 1
TGF-p, Ao J5, AMMiE 77 2% FHm % control ZH 1)
139.0%+ 54.2% (P <0.01), 10 /% 100 pg-mL *fEH &
oAk 2 ZH 40 R3S 1 BRI & control 41 116.5% +
31.5%. 115.7%+13.7%, ¥k T model 41 (P<0.05,
Kl 6). %45 RULH, £ =X TGF-B, %51 HLECs
11 354 5 A . 2 AR

22 T#EEX TGF-4,5S HELCs T BRI
TGF-p, 4 ¥ J5 0. 12, 24 h BT BB WA 7 B
~Ne %51 TGF-B, 12 h J5, model ZH4H LT % 0E 25
375.0 + 31.9 pixels, &% KT control # 133.4 + 25.3
pixels (P< 0.001), &7 % Tl &b 3 f5 40 JfL i % (1) #E 5
439~ 133.7+36.7.190.3+ 25.4.140.7 £ 9.4 pixels, i
Z/NF model 41 (P <0.01, P<0.001); 4T TGF-4,
24 h J5, model ZH 41 it 3 #% i 5 7y 308.1+ 156.4 pixels,

3% KT control 2 105.5+45.9 pixels (P<0.001, n=
3), 16T = Tl Ak 38 5 40 ML #% 1) PR 85 4 0 109.4 +
46.6.161.7+82.0.120.0+62.3 pixels, i3 /NT model
4 (P<001, P<0.001). iZ4 R, 1£FH R
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Figure 6 Anthocyanin reversed the proliferation of HLECs
induced by TGF-8,. n=8, X+s. ~P<0.01 vs control; "P<
0.05 vs model

23 TEZRX TGF-p,iE5S HELCs 4 EMT BI%2
M TGF-B, %3 J5, EMT frE4) COL1AL, COL1A2,
COL3. COL4. a-SMA. Fn ] mRNA Fi& /K45
T A control 41 183%+49%. 138%+ 30%.

153%=+41%. 171%+71%. 135%=+17%. 147%=+25%
(P<0.05, P<0.01); fEFH RTNALH 5, 4ffiH COL1AL.
COL1A2. COL3. COL4. a-SMA. Fn & &2 5l B
2 control ZH1¥) 76%+16%. 58%+32%-. 27%+12%.

59%-+34%. 71%=+12%. 92%=+26%, i3 {% T model
‘1 (P<0.05, P<0.01, & 8). %4 R UtHIEE =X
TGF-5, %% HLECS 4l it EMT H. 47 . 2 i3l /6 F o

g

LECs A&7 T IR 1A B BE A 10 5= 57 75 b R
e, ARBHEOEER, BRAEK. 2 SR ORI U S )
e, LECs Xt iR ik BAT E 77, Rt A ifs S AE
F, FEHESF S IR A3 W 1 foc B BB £k, AR AT SR A
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Figure 7 Anthocyanin prevents HLECs from migrating induced by TGF- .. A: Representative images showed that anthocyanin

reversed the migration of HLECs induced by TGF- 8>, The photographs were taken under a (10 x) microscope.
n=3, x+s.  P<0.001 vscontrol; #P<0.01, P <0.001 vs model

migration distance of cells.

B, C: Statistic graphs of
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Figure 8 Anthocyanin reversed the increase of epithelial-mesenchymal transition (EMT) markers induced by TGF-4, in HLECs. n=
4-6, X+s. 'P<0.05 “"P<0.01 vs control; *P<0.05, #P<0.01 vs model. COL1A1, Collagen | alpha 1 chain; COL1A2, Collagen |
alpha 2 chain; COL3, Collagen Il1; COL4, Collagen IV; Fn, Fibronectin; a-SMA, a-Smooth muscle actin
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11 5% 2256 3% -3-O- i 21 W 1 F 9 I R A6 T 32 10 R ZE AR
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@57 ARC J PCO 4By, FRITAETE N 1 I B
BITVER AR ML . AR g RER, 16 R
BRIk AR, TR HLECSs 36 /1. #—3P
IR I, 16 R A& FIK HLEC A4 ROS. MDA
KF, HZfEH TR TeE R B EF = HLECs
P SOD Al GSH-Px &, 14 i v e A 1 B35 7 4%
A H HEE A HO BT FEK4E N ROS & MDA
KF AT RABENHI AN Ca B, b
HI A Ak B B S 0 HELC T R, 875 R hE0%
NS AR JE A o-crystallin (193R14 7K
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