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* Effects of early lighting exposure on the expression of

. retinal caspase-3 in animal model of premature myopia
. * CAl Li,ZHOU Lian-Hong, YI Bei-Xi,LIANG Xiao-Cui,YE Mei-Hong

[ Key wol'ds] prematurity ; myopia ; apoptosis ; caspase-3

[Ahstract] Objective To observe the apoptosis of retina and the expression of
, caspase-3 in mice with premature myopia and to explore the pathogenesis of premature
1 myopia. Methoeds Together 60 newborn C57BL/6J mice were selected and divided ran-
+ domly into three groups (n =20) :P6 group (opening the eyelid on day 6 after birth) ,P10
+ group (opening the eyelid on day 10 after birth) and normal group ( opening the eyelid
* naturally) . The right eyes of mice in the P6 and P10 group were subjected to lighting ex-
‘ posure ,and the left eyes were left untreated serving controls with its right eyes;while the

¢ eyes in the normal group open naturally without any treatment. Then the refraction was

3

¢ checked on day 15 through retinophotoscopy, and ocular axial length was measured by

.

, micrometer with electronic digital display. TUNEL assay was used to determine retinal ap-
+ optosis. Immunohistochemistry and Western blot were used to detect the expression of
. caspase-3 in mice retina. Results The right eyes developed significant myopia in the P6
. group [ ( =7.55+0.15)D] and P10 group [ ( —5.25 +0.10)D],while the eyes in the nor-
+ mal group did not suffer from myopia, and there was significant difference in the three
‘ groups (P <0.05). The average axial length of right eyes in the P6 group [ (2.49 +0.08)

3

* mm] and the P10 group [ (2.51 +0.03)mm | was shorter than that in the normal group
®[(2.58 £0.04) mm ], with significant difference (P < 0. 05). Immunohistochemistry
: showed that the expression of caspase-3 had a dramatically increase in ganglion cell layer
. and inner nuclear layer of retina of mice in P6 group and P10 group. TUNEL results
. . showed that brown-stained positive apoptotic cells appeared in ganglion cell layer in the
+ P6 and P10 group,while Western blot showed that the expression of caspase-3 protein in
+ mouse retina in P6 group (gray value 52.70% ) and P10 group (gray value 35.76% ) was
¢ upregulated. Conclusion Early lighting exposure can induce premature myopia of
* mice,and the earlier the mice receive light, the higher the relative degree of myopia is;
¢ meanwhile during the process of premature myopia, ganglion cells and nuclear layer cells

3 suffer apoptosis,as well as caspase-3 protein involves in the occurrence of apoptosis.
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N AR s S R A A BB, PR 5 A0 O 1 A
PRI B A, O B LA A s pIL A
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1 #R5FE

1.1 FERFMNEE Y224 WK 5 IR B}
B FRARIA E F 55 0 7S S U SE B 4 | B0 i T
TorROK#EE 0.001 mm) T il =H/rmH), @
PUN caspase-3 ZrifEHT{A& SABC i & . DAB YL
#  TUNEL 255 & 250 T RO L AR A w] o

1.2 TR GMERSE  FEHLEECE A 4
d #y CS7TBL/6L /NIL 60 H MERE R 2 0 1 (K&
(2.58 £0.24) g, T B K2 P& 2E 5 s ) 5L 56 vh
O ARSI AR EVE PO IR 18 ~25 C, 43l
BN P6 FRIG4H (P10 JFIG 20 Al B AR T 0G24, B4l 4%
20 H,P6 FFIGA /NI T8 A 6 d T Ao 40
b U R B 2 SR IR A A2 R IR 2R 3 B X IEOR
YEALFE ; P10 JFEGZHF 10 d #& A T IR A AR K, B
SRITIG T 14 d IEEFIRES B 2RI, i /NER I &
TN H AT GRS REWE R ] 12 h @ 12 h Bf
Beh oy e, F PIS iE4T CBERRIEE, G = N K2 50
ARG AR Je 6 B2 55 B 4 8B/ BR B IR 3K, F 72K
T RO EMG o0 B v D0 R b 4 B2 il B 25 Bk £
8% 35 {4 , FHF TUNEL £l | caspase-3 6232 4121
b2 e (a1 Western-blot, 2 s 6 U AW M I H caspase-
3 [FRE . ARSI TR A AN, SRR G
AR 80 A H, SLmHsE TS 10 H (HAGE AT &
SEIGARR 60 H

1.3 Caspase-3 REALLFRE K0 IR A b
VIR 47 2 H 28R 0 0 R B 2 K V%, B0 it R 18
BB 8 3% H,0, R BEE 25 min BH KT P9 TR
PRI AL P Bl 1A B4 B 3% BSA = i B A 30
min, JEI1—$0 50 pL, 2 &N 4 CHEF LR, PBS
VeV S min x 3 W, Y1 RS T )5 W -5 — oA Rz
PR ) —HT (HRP #5i2 )50 pL, Z R P E 50 min,
PBS Pk 5 min x 3 Y%, Ji% Il SABC, % JH 30 min,
PBS P14 5 min x5 3K, i il DAB (3%, B fsE T
2 ) S C IR, PR S R v A, Z8 IR K v e U i &
BB, BRARLREY, BKE A, BB EG. X
IH 4 40 2 0 BE 1 98 58 5 B T DA A PR 4, R Ga %
AL 2E P4y (THS) o R IR K P = Yo 58 i 1F
g3 x PPN LI 53 BRI an s - A B AL
YR 3 5k ARk Y B B RELEE 3 NIET, S

A=Y RT3 :0 2 FIR BT, 1 0 )l 55
PHAE,2 20 B R p BE B 3 43 0 ks PHAE . FHEE 41
LT o5 0 Fe T4 - T PH PR A0 A Sk O 45, BH M 41 g
b 1% ~10% K 1 43 ,11% ~50% H3 2 4% ,51% ~
80% H 3 4y,81% ~100% K 4 4y BUE 418K
YERZE A FRE NG EE . N HIS ¥4 af R,
3 caspase-3 & [ 7E AL I S 440 L+ 11 2R 2k KR o

1.4 TUNEL #&0 K500 /RS A7 055 010 7 104 7 d s Ak
F, = FH 1 g - L' TritonX-100 f11 g » L9k
FR AN VAW I T U0 7 AOAR AR X 858 3% 8 min, 757731k
BRI T HE 30 min, FAE7KYI A 50 wL A1 A
SR TUNEL J i, i T80 F 5 18 &% & 60
min, [ RET R UL I PBS ¥R o T AR 4341
3% FH s XU AR 7K VS W, kDG BH BT 15 min, PBS 5 1 78
AR ST IR TR0 8 20% 11 2F 1 38 34 20 min, 4
K0 R T I A AR A A I, 37 C kI 30
min, PBS FE430E U TN BCHI B9 DAB 3, T2
TR AR W R ], IR AR S Yy, K B A, Wi
BEAA o HMIAZ A v e £ 5 B A FH M4

1.5 Western-blot %] ¢ iil] S A7 i I i s 408 o) s
L, BCA JEIE B R B, R RE SR B 40 g SR
14 SDS-PAGE MLk 5% % PVDF i I, 3P = 1
£ 1 b, BRISE ARG AR B S BT N caspase-3
J& 4 Cib i, PEdJE IMAFR B 4T 1) HPR-$T S b iR i
IR E 30 min, 4 TBST PG5 75 ECL R &
WP N G TR E BB, L GAPDH i I
HEZ M, i 1] AlphaEaseFC 2 {40 1 R G Xt H b
S B K BEAE A T 50T o

1.6 SHitZFEHE AR GIFLAHE R SPSS
19.0 G T 00T o TFRPORILL x 25 3R, iU
X ¢ A5 3 AT /0N FROUUHIR JEE ' B 0 S MR B4 3, 4L ] Eb
BRI 2557073 P <0.05 A ESA R FE L.

2 H#R

2.1 BHXRJ|INNRERRESHZMW  EF/D
SRUEDGRE iAAid R o A 2 TE AR SGE  A
JE. PO IFIRALT 6 d IR ZIERIDEM, 5 H B3 i
ZEMRARLE , Y5 T AR LA s P1O DT I 2 A5 IR T
10 d 4532 JE IR AU L 1A XA 5 107 B R 6 41
A IR TCAR R IR 18 5 = 28 [R) AR 30 L D' 2 P
ZEFRA G AE (P <0.05, 0K 1)

x1 BFHPMRIRELENZLER

(xx5s)

415 n fil(e/D)  KEM(e/D) HMMHEM(e/D) ff P
P6 i 20 31.40£0.25 38.95:0.36 -7.55:0.15 18.42 <0.01
P10 JFIAL 20 33.86£0.27 39.11£0.32 -5.25:0.10 14.25 <0.01
BRIFRAL 20 39.10£0.35  39.16+0.22 - 0.32 >0.05

2.2 BHANFRIRHRKERLLE Po JFIGA/NRAIR
ARG 5 A B BRZCHR PR 22 e i it 8 X
(P <0.05) ;P10 JF 41 /]N B A HR-HR Bl 22 45 70 R HE
BEFAGI AT (P <0.05) 5 B IRIFIG 2 DR AR
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il AR S gt (P >0.05, 13 2) .

x2 BANMRWERRIHKERLLE (x+5)
2177 n ARG (/mm) RIS (/mm)  off  PH
P6 FFRGA] 20 2.4920.08 2.54+0.07  2.567 <0.05
P10 JFIG4L 20 2.51%0.03 2.55+0.05  1.980 <0.05
BRFFIGA 20 2.58 £0.04 2.59+0.02  1.308 >0.05
2.3 Caspase3 EARBAHLANFEEEDN HI%E

HAUL YL 53 Po JTIGZH (P10 TR ZH /)N B I
JEEH caspase-3 FEHRIEW] WIG TR, BARE A, TR
IR TR A% 22 40 LRIk 22715 S , 2k BB 07 3=
BORMIE R0 RRIE T M. SR TG 20 A )
caspase-3 B FIAAN L, caspase-3 T ATE P6 ST
21 P10 FFAGLELFN SR T 06 2000 I i H ) 2 28 328 W o
15, HIS 4343510y 4. 889 43 2,889 43H1 0. 444 /3, 7%

SRS R (P <0.05, WE 1),

2.4 TUNEL &3 P6 F G 2H /) B AT HR AW R i ]
WA ZAR B A I T VR AR, FEERIR Tha Ty
IML)ZE , NAZ Z W] LD 3RiE . P10 JF RS 4/ B
A MR AL P R 28 45 240 L J2 F0 N A )23 AT D /D R T B
PEAIMAZ FIR . B ARIFIG A /)N BRA R (S0 L o 2271 40
M2 B PR A% (B 2) .

2.5 Western-blot #; il Z5 &  Western-blot £
caspase-3 £ [ RIBAKF, 45 R R P6 FHHG 41 . P10
TEIG AL S B AR TFHG 2 caspase-3/GAPDH JK FE{H LL 43
Hh 52.70% 35.76% Fil 22. 50% , 35 ik 7K 3 B 2 Uk
TR, EZFA B ERITFE (P <0.01), 1=
A IRIME A caspase-3 # 1 1Y R IA UL, 22 5+
JegeitE (P >0.05, L& 3)

Bl 1 Caspase-3 H HAEALULA Y AL ( x400) o A:P6 JFIGA;B: P10 T4 C: A AATTIGA

B2 TUNEL SEAGNA 4/ AL A B T2 B0 ( x400) o A:P6 JTIG2H ;B P10 T 2H 5 C: AARTT 4

3 iFig

WL R EE LEME R G R B 5 X TG
MR R A RGN R . WFSTUESE, oie A o™ L
PG 5 A2 By S, B LA ARG kA AR B ]
FRAIL, BIEM L Rt 3w ke %

H= LR, IRBRJE Sk B 2 Z R R 2w, BR ot
RIRAGHEZE SN, SR 5T A B0 A58 b e o T
B, AMIFG A A FE ] /N B R A2 O R B ], &
BB AT G HREREE X /N B JE Y8 = A 5

B BF5T 55 1%, CSTBL/6T /N B H A= I WUHR 1]
A A JZ S5 AL R B A, B 14 d i1
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3 Western-blot ¥l 540 caspase-3 5 H ) FiA &

SR I HIR Ao R 19X 8T 25 45 4 S LA ke B AT F AR 5
S H MRS A: J5 & By BER RS S5 R LR
T B SRR PR A 2, TN
E B AR AN T I AR B, 15 /)y BRI Bk 2 32 $2 i ok
BB ASHIRSE FR HR RO B /N BT B T R
FAVREX S AL, AS ) 5 iy s HE T 800 90 1) Jet e
B A IR 25 5, I H RS )N R R 1) /DN B
T AR 3 AL G B 508y, Pe R G 2 /N BRI
IRJE JERE Ry (31,40 £0.25) D, 5 F 5 % B A2 HR A
Fo BB 7 ( =7.55 £0.15) D WXL, P10 FF
GAWBEFIER T (-5.25 £0.10) D AYAEXT I .
IEH HEE T B A& B IR 9 /N BRUOSUIR J % B JC B 8 AR
A, X5 L L A A s B T A T e S R A 4 SR AH
FFE R A AR o i /N R 8 /N i L L,
AR 2 SRR B R o AR SE I 25 R o, T IS
TR S 49 A X 3 A0 8 v 15 B A [ i 1% O PR
X B SR A r 22 5%, B T AR (8
FEVS M PP = (5 5 I R 4, FRATTHE I O e O
H & @ ESHOT e/ A e i sl N = AEH T
ARBR 52 M B (R 18 40, 7= A IR 0 7 A= W 2 A
FH eS8 T 3 &

90 4EA XU 25" e BT 00 & o HIL T R B 5
W R AR A R T T R R R AL 2 — o bR AT
T TE PP SR TR S P A AL R o 2 e i R 5
A0 % 448 L S 9 T ELAT %8 DA O, DA I ST
SR AN IMEIZ AR B 2755 AR )= 2 WL
TR RS H T 22 0k A )RR E A 40
S AR B SRR P K | 2 8 A 0] 2R A S5
THRRAE o A ARLYR T2 —Ff by 200 A P 35 R ) 8 42 1Y)
F3 AR, R TP T RSN S R caspas-
es A IR SN L A YEVE R , 24800 caspases
PG 5, 20 P P R A T PR R K A, 15 S 4
MBI FET . Ho caspases-3 JEZFFH T
AR NP AT IR T AR 7 1 QB B Il , AR FRAE
“RFEA AU AT K, i8R B T
JEhEE A" . ABEF R T TUNEL $ R, 78
P6 JF 6 4L 1 P1O FF {6 21 /0 BRUA AR Hp 24744 0 3810 400 o)
FEE M ) S5 O T, T2 A3 AT AR P YT A ZE N
)25 T 18 SR T G 2400 PO B 0 1 A R AN B S, 108 B Y
AL O JES 4 iy 2 32 ' BRI, R /0 BRI R BRE Ji d
i H Y B 0 0 B ) S A R TR

ARSI o SR A AU Y e R B, TE P TG
ZH A PLO S 2H /N AL 2 21 Hp caspase-3 85 1 4%

IS EH R , AR, R T A% 2 A
L RO 25 40 2, B 2H Ak P (B T B
FHRITIE, 2R A5 2#E L. X5 TUNEL k;
Mt S rp R AR B AN R T B AR A TR
B, Western-blot Filll 25 5 i 7%, P6 FF I 41 F1 P10 FF
i 2H /N BRI I - caspase-3 2 ZR3A FiA, B2
T HARTFUG AL, 3230 R /N BR U4 32 $2 17 ' FR A B (1)
KL, caspase-3 BFRIK S . U] caspase-3 T HTE
L A0 /N BB 75 0 A0 HIR AL ) i 2 e 9 1 v 473 B
B PERTOE BRI/ BRI I B R e, 0 )
JEErf caspase-3 £ [ 38 1 W B 3G 0, 5 B0kl 2895 4
)2 P9 AZ 2 A0 2 A R T s, DR T LB AT g
caspase-3 8 1338 FIHA ¢, DMEAERT R A4
ST O R BT, 2 LU o 3 35 3 A A
BRI IS . BRI & BTEIE 5 #
AT HR AR R 5 rh caspase-3 2 14 T 1 4 0 L 3k
kB, N2 AN Z a0k A BB R T,
caspase-3 S SR TR A, XIBE" H—
A ) ok 3] 35 M I P AR 36 38 AR P T B caspase-3 417
il Ac-DEVD-CHO, ] fefi X54% - IR A0 19 155 40 H i) 4
T2 R, caspase-3 B8 TG ERIF B M E T I E
P I H I Ac-DEVD-CHO F1| 55 35 K, 41 i 41 1) s
A T A P B S s R BRI T R TR
17 caspase-3 [ 335 1] A5 45 435 Rk 20 1R 1) 5 241 ffg
BRI TS, A S 08 T A A AF 78 $ AL 1 R ik S 565 4K i
FNATT I LI AR T PR H 7 JL AT o 5 44 e 2
A A EE IR ARIIFFE

o Bl e LB R el I VAR b VI
FEEFRY | R s B R 06 70N R IS caspase-3 25 [ 463K
S BT N, 7 20 40 2 N A2 88 ] AR )
MR T, 32755 caspase-3 (175 K35 7] fE 2 fiE
AR/ SR DR B e 0 1 P R R 2 — o (R
TATTE R 42 52 5 BRI i H Al PR 254 R
Bk, PR RN S 2 T 6 ) 0 R R 5 [] s A A0 )
53 240 B P R T A R ) P R 2R 2 5 2R
ATAriERE . AR LT A 2R S AL
il — B TRAAGE

S 3Lk
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