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Abstract

e AIM. To investigate the effect of zebularine (Zeb)
loaded Poly ( ethylene glycol ) - block - poly (& -
caprolactone) methyl ether (MePEG-PCL) nanoparticles
(NPs) on the viability, attachment, and apoptosis of in
vitro cultured lens epithelial cells (LECs).

e METHODS.: In vitro cultured infant human lens tissue
HLE B -3 immortalized cells were distributed randomly
divided into six groups. Each group was administered
with free Zeb 50umol/L ( ZebF1 group ), 100umol/L
(ZebF2 group), Zeb -loaded MePEG-PCL NPs 50umol/L
(ZebNP1 group), Zeb -loaded MePEG-PCL NPs 100u mol/L
(ZebNP2 group), MePEG-PCL empty NPs( NPs group) or
blank medium (group C) respectively. A tetrazolium dye
assay (MTT) test and modified MTT test were performed
to determine cell viability and cell attachment. DNA
ladder was used to detect the cell apoptosis.

e RESULTS: Determined by MTT colorimetric method:
Cell proliferation rate of LECs were suppressed by all Zeb
administration groups in a concentration-time dependent
manner ( P<0.05). Compared with the free Zeb groups,
the viability of LECs were suppressed more effectively by
the same dose of Zeb loaded MePEG-PCL NPs after 24,
48, 96h (P < 0. 05). Determined by improved MTT
colorimetric method: The attachment of LECs were
decreased in all Zeb administration groups, Zeb loaded
MePEG - PCL NPs had better effect on suppressing the
attachment of LECs than the free Zeb groups with same
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dose ( P<0.05). The DNA ladder confirmed that after
administration of 96h, group C, NPs group and ZebF1
group showed no DNA fragment, however the DNA
fragment were performed in ZebF2, ZebNP1, ZebNP2
groups and displays the trend of ZebNP2> ZebNP1>ZebF2
(P<0.05).

¢ CONCLUSION: Zeb loaded MePEG-PCL NPs had better
effect on suppressing the viability and attachment of in
vitro cultured LECs than the free Zeb groups , as well as
enhancing the apoptosis.
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Y (LECs ) 361 ZRB PR AR TR s

T5 ik ARANEE SRR LSRR 04T HLE B-3 sk AR 40, 430
6 /I\gﬂ,ﬁ‘%'] BT IFES Zeb 50umol/L( ZebF1 2H) ,100pmol/L
(ZebF2 #H) | T4 2% Zeb 1 MePEG - PCL NPs 50pmol/L
(ZebNP1 4H) 100 wmol/L( ZebNP2 ) MePEG-PCL %5 3%
WUk (NPs 41) (25 ARG SRR (C 41) , 40 3R F MTT Lt
%R MTT He a3 UL 28 41 j 36 P | 26 B P, >R A DNA
ladder YEWFFT AU T

LER.MTT Hoaik R 175 Zeb Fifii48, Zeb () MePEG-PCL
NPs S 4 i 35 A 00 ) 4 T, 259 522 ) ] — 5500 0t 1 34 ot
(P<0.05) , 57iF 25 41 A0 Lt , A [R] 551 2 fa7 % Zeb B MePEG -
PCL NPs ZH7E452 12h BFAAETS PR 025 57, i 45 25 24,48,
96h J5 H AL AN VEREAR(P<0.05) . R MTT Mok
TR T Zeb 95 25 21 AN R 26 B S5 2 FAIG, 5 00 5 2H A e
ARG T 28 Zeb B MePEG—-PCL NPs 2H Bt 22 B A% ( P<
0.05) ., DNA ladder /5 : 4524 )5 96h C 41 NPs 4, ZebF1
UK B DNA 8 F #2355 , ZebF2 , ZebNP1 , ZebNP2 41 i #i
DNA % Jy 23k, H 3R 3K 58 B AR IR 4 ZebNP2 > ZebNP1 >
ZebF2 (P<0.05)
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Je R BRI B R SN BR B A S D BN T
PRARFE ARG e 5 WA BAE , R A ) FRCF B
FEFEN, P EE I EE ARG KT PCO MK
HJEAL, RTINS 5% B 04 R A b Bz 4
Jitd (lens epithelial cells, LECs) 3 4= 2B B 47 F0 L J% 18]
e (A

Zebularine ([ 1-( B-D-PKMZIEF) 1,2 - — S HEE -
2 ] ) S —FH AL BT E 25, 2 iR AT TR DNA H 3
RSB , A R 28 X5 He Ak 7% v s IR e 4
RAFFRPE . WF5E S m LT DA bR 1 e 20 B s o %
11 A it B, DS 20 F T AG Y7 PCO AYPERE Y,

o250 IR R 5700 FH 245 5 229 5 %5 T Y80 ) v DA 2 YH 45 0
0 0E A B AT B 2 2= WAL 1 ~ 3min, 42 9 FH EEAS
5%, LA AW SRR A 1 49 ok UKL ( MePEG - PCL
NPs) SRy 2R 11 25 4 1% 33 22 56 nl 3l ok 245 90 ) R 2 B ik, 14
T2 4 5 A T A A B rh A [ B A %) 8 200 1% 422 ik 1]
A B JE K 2454 S5OVE T s ] R AT 24 vk B o /b IR
wH e

ARSI AT %, Zeb HY MePEG—-PCL NPs XHASN%
FE% LECs 3G 1k FEN M S it — 0¥z 25 W #ik = 40
N TR SEBLG &R N B BEIR YT 2956 S0 5L
1 #FRF T A
1.1 ##  Zeb MePEG-PCL NPs % FH¥% 2% & £ A i /E
Bt 2k Zeb #Y MePEG - PCL NPs #J1 [ T Sigma ( Sigma
Aldrich, MO, USA) ., ZMREE SV40 %4k iy it JL bR 44
2021 HLE B-3 /KA 4lIfl 220 I ATCC(Rockville, MD, USA) ,
1.2 7i%
1.2.1 HAEFEMENE KRS 20% 54 107 1 DMEM
(GIBCO BRL, Grand Island, NY) #f HLE B-3 #i il & T
RiFeHH (37°C,5% CO,) "y BLEE 3% ML 44, ¥ HLE B-3
Yifife 2% 10*/mL #FpF 96 FLEF IR H, 100uL/4L,37°C
5% CO, K5 3% 24h, 53 H 6 >4l (ZebF1; ZebF2 ; ZebNP1 ;
ZebNP2 ;NPs; C) 435I A7 25 Zeb 50 umol/L 100 wmol /L |
% Zeb M) MePEG - PCL NPs 50 wmol/L . 100 pmol/L
MePEG-PCL %5 #8 NPs %5 |4 % HEZH [ /i 45 140 &, 40 0 #E
12,24 ,48 96h JGIMA &7 MIT (5mg/mL,20uL; Sigma,USA)
FHT I 1% 5R 5L 150pL, W 4h, 37K LW, A 150pL
100% DMSO( Sigma) , 5= HE 10min , BEFR GBI K 590nm
e CRE AR 8 FLIGEL,
1.2.2 HRATME [FIFT7 425 96h J5 YA 5x10° 4
MW, PBS Y% ,2000r/min 4°C 5.0 Smin, 7 L 15, #& W
DNA ladder i 7 £ ( Promega, USA ) 15 B 42 U 40 i DNA ,
1% MR HEEE IS FRL VK, TRAL £ 48 Yo 0 50 AN T SR | B I K
1853 Bt RGEATIKEE 53 HT
1.2.3 HAAFMAET RSB MTT Fb (23247 40 i 25 b
R, 25 25 07 % R AN TG A I R 4y, A G A R E
48h, JEE T TH Ak 1 41 Mg B T A & BG4 L35 19 DMEM 8%
FREE B AN B R T S A LT 4R E R E I 96 fLAR R

(2x10*/mL, 100pL/FL) , {5 40 fifd it BE 30min, PBS %% % 1
PE2 W, IMASA MTT(5mg/mL,20uL; Sigma, USA ) 54
FeH FH 4h, FE LW, A 1500l 100% DMSO 5% ##
10min , BEFRCGE B K 550nm AW G, A4 8 £L

i3t 244007 R FH SPSS 10. 0 Gi i+ 5k 647 48 343
1, R TR DA B AR v 22 (x££ ) /o , LB HEBER FH +
KBl PR 2 5 229387, P<0. 05 N ZESA G245 L,
2HR
2.1 HRETEM 5 C AL, NPs 26 4% WL 22 i 7] A5 40 it %,
RIS (P>0.05) T HTA Zeb 425 417E 4 /B 5 41
RIS 2R AR (P <0.05) , 17 B Zeb Hlfaf 2% Zeb )
MePEG— PCL NPs i 20 Jfd 175 1 6 411 i) 157 522 7] A ot P 184 55
(P<0.05), S5 4iA HLAH R 5] 2 A 2K Zeb 9 MePEG -
PCL NPs 474525 12h BEARAR IS PETC 25 57 45 24 24,48,
96h Ji A ZH A0 B TS P FEAR (P<0.05) LR 1,1 1,
2.2 HBAT-  4524)5 96h,C 2H NPs 2H , ZebF1 2H A 1 3E
DNA 7% F- 3k, ZebF2,ZebNP1, ZebNP2 , 41 i ¥ DNA
Freik, H R A8 E AR IR A ZebNP2 > ZebNP1 > ZebF2 >
ZebF1=C=NPs 4 (% 2,K2,3),
2.3 HREFME 5 C 4UMIEL, NPs 4 AN R o 22 ¢
(P>0.05) , It Zeb 25254 4N BH I R IR, Slr g 4l
A b TR) 351 it 23 AR 4 4 B 8 B R R AIR (2 3, 1 4)
3itig

Je KM I BESR  BE R AN BR R A S D TN T
ARARFE ARG 5 WA I B AE , BIEARJG ) FRCT B
TG AR B TR B AR R R AR T Y B
SR PCO 1 % A=A T REAIG, AL SCik il 7 22 L AN 7
AR ARG 1a RIS 100% |, MiE RN EH ARG
2 ~5a [ ERFWEIL 20% ~40% , ™ B0 EF ARG
AN HATEZERA LN YAG #OE R BBV ARIRT
PCO, {HHAELE AW I R0 25 B B A K b AT it PR A A3
A9 TR 2 B G 2 2 o 7 O R T XU, TR LG PR 28 oy
AR TR FIGTT PCO BRIt R H AT 28 AU,

KT PCO TE LAY I A, H AT AR = ZEALHE R 5
5% BE ) R AR Bz 40 (lens epithelial cells, LECs) Wk
B AT AL R RS A Ak, AFSE Bos Z R A T
W IL-1, TNF, TGF - B 316 41 i P9 2 i M5 515 538 1%, 1)
U1 Smads {55 B% , PBK/AKT {5 53l %, MAPK {5 5
%A 7E PCO W & & e i B B 7, 366 PR 3 Ut
T (B & AR AR G, AR JE IR ) DNA 2544, J& a3
AR DRI BRI R 2R A A0 BTG TTHT RRT A E AR
R RPN IR R F Wi A5 U E 2R AETE DNA 1Y H B4k
KA A LB K

Zebularine ([ 1—( B-D-WEMAZHEH ) -1 ,2- _F W IE -
2] ) SR —RE AL B 259, FT LA S DNA B3 F%
it M 2 B B A L e DR L SRR I, X i ggg 40
IR R A A W A B R ST RS . Zhou AR
TR Zebularine #iTH5HT DNA FF3LALEL AL 1 (DNMT1)
HIVER M B2 1L AKT/PKB( Serd73) p44/42 MAPK 15
5 3 A AE ML AR A L R A B e A RE AT AR ik
2, TR B R FA T PCO I
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F1 MTT EAEE 22 (X£s,% )
A 0 e 1) ZebF1 44 ZebF2 41 ZebNP1 41 ZebNP2 #H NPs 1 cH
12h 92.3+4.1° 79.3+5.5%¢ 90.8+4.8° 80.5£5.2"° 99.1+2.1  98.2+4.3
24h 71.6+5.7° 53.6x4.2% 55.9+5.2%° 38.544. 4" 97.3£3.8  97.5%2.5
48h 66.9+4.6" 49.3+5.4"" 39.4£3.6"° 28.8+6.0""" 95.6+4.9  96.4%3.8
96h 63.8+3.3" 45.8+3.1%° 35.1%5.7%° 22.6+4.2""" 94.4+5.2  95.0%4.6
*P<0.05 vs C 41 ;°P<0.05 : ZebF2 4 vsZebF1 £H/ZebNP2 41 vs ZebNP1 4 ;°P<0.05 vs [R7] 45 ZebF 4H
%2 DNA Ladder RS vEs
RURIE RN ZebF1 £ ZebF2 # ZebNP1 #H ZebNP2 2 NP 21 CH
oD 179431 135+34"¢ 101+30*° 42424"¢ 18732 19325
*P<0.05 vs C 41 ;°P<0.05:ZebF2 20 vs ZebF1 #/ZebNP2 2l vs ZebNP1 41 ;°P<0.05 vs [F5 & ZebF 41,
R3 BRE MTT R0 F, 22 x*s
pURIIE 27N ZebF1 # ZebF2 4 ZebNP1 £H ZebNP2 £ NPs 40 (oF |
oD 0.30+0.03*  0.21x0.09"°  0.17+0.04™°  0.03x0.03“°  0.45%0.05 0.440.08

*P<0.05 vs C 41 ;°P<0.05 : ZebF2 41 vs ZebF1 2H/ZebNP2 4 vsZebNP1 4 ;°P<0. 05 vs [F5] & ZebF 4H

150 - -~ ZebF1 - ZebNP1
-8 ZebF2 -m- ZebNP2
= C -~ NPs

~ 100
E —¥— -2
2
o
8 %or
0
12 24 48 96

t/h

1 Zebularine 4% HLE B—3 4 A3 53 i Bt fE) 4k B Fn 5 £
R,

E2 DNA ladder ZHREET-MEE 7.1 Marker;2:C 41;3:NPs
21 ;4 .ZebF1 41 ;5. ZebF2 41 ;6. ZebNP1 41 ;7. ZebNP2 4,

ALY Je B Zeb AT ) g AROR e b A1 ) A4 Sh B SR 0
HLE B-3 Zi L i% PF , K (I 40 i 25 B 1%, 51 HLE B-3 ¥
T2, a7k Zeb i MePEG—PCL NPs %} HLE B-3 2 i &1
F R VE R 2 25 e . UiBH MePEG-PCL AJ 4
KIFHER Zeb Y 40 i 2 P A0 B B0 AE . i A 2
MePEG-PCL X AHAfLTG M FhFfHETCRZ A, IR A5 HLE B-3
JAT R e A R
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C NP ZebF1 ZebF2 ZebNP1 ZebNP2

3 Zebularine 3t HLE B-3 4B T8I0  “P<0.05 vs C
2 ;°P<0. 05 : ZebF2 21 vs ZebF1 2H/ZebNP2 4 vs 2H ;°P<0. 05 vs
[Fl 7] ZebF 40,

0.6

OD{# ( 550nm)

0.0

C NP ZebF1 ZebF2 ZebNP1 ZebNP2

4 Zebularine 3 HLE B-3 HRFM RN *P<0.05 vs
C 4 ;°P<0.05:ZebF2 4 vs ZebF1 2H/ZebNP2 4H vs ZebNP1 2 ;
°P<0.05 vs [ & ZebF 24,

Zeb VoA —FoET R IR 259, ol LA o 40 ] DNA
I REA S A, 5400 o] b8 200 i 094 B 0 A R A% | A AR
00T e 1t 5 [ X 240 B ML (45 5 B0 AR
ABFFERW] Zeb I I TCF-B 75 T 1Y Stk A4 1 e 4
Ji ) WOLET- 24240 J0 P9 P G A 0 400 ) U A A 1 PN A
MIVEFS . ARHTE & PR Zeb XHASNEE 2 04 eIk i 1 5 4n
JHE 1 0 P 0 25 R P R A R AR B A R A Zeb
TR LR AR T, BRI T Zeb R BB i A
F A R BT T A PR T 5

IR AR S IC A 25 25 Hh i BT A7) 32 22 4 AE 3 I 25 )
AR AR LR 25 1, Bl AR 2K R 2 1% ~3%
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(2400 T LA R0 o A R B I IR A BRIl
FHERZGARBOR 259 s IR i, 5 TRD 50 k) /K P L 5T W
SR T 5K v B 25 B SE AR I ] b 42
EY RV o K 2K i 590 5 058 I s D o7 15 I ) 370 52 5 o
WA AR 2 A ETTCA R AR K 45 25 R G i $A4 A
iy 2" B O 1 8% R A6 R 3 e 45 48 oK o ) T
DA 6 S S i | 0 — 200 A 4 1 Ak s [, 394 56 25 1) 1 TR
W, BEACRIARELAN, By T WA AR ML S, JB o) 4 HDRL
D RSN IR, PR 2 A B A
SIS % IR 28 38 MePEG —PCL X 4K 415 35 19 ftotk 44 1
B AN AR TS R R S TS W), U BRI R T IR
M AA —ERZAaTE, RMTPRZ AT 4L Zeb J5 115
Zeb X fRIRAR 1 Bz 20 1 f) 66 B 0 3R AU P B2 0% S 250 T
TiF B2y, 3o A B PR A R I 1] 2 35 K TP s 2, A
SREE RN T — ARSI R TR

faf 4 Zeb (1) MePEG—PCL NPs AJ 47 R i il (A 51 15 37
R R PR A R A0 0 T 1 BRI S 2 P 0 T, HC A
SR T 1) 0 (4 8 24, AR5 I R A 1 1 R
IR SRR R
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