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« (17.68 £0. 21)%

¢ AGEs-BSA for 48 hours, 72 hours and 96 hours were (10.51 +0.28)%
0. 42)% and (17.68 £0.21)% ,respectively, which were also obviously higher than the
* control group (all P<0.05). Compared with control group,the ROS level in bovine TM
* cells after treating with AGE-BSA was increased (P <0.05) ,but there was no statistical

. Effects of advanced glycation end products

‘ on oxidative stress and apoptosis of bovine
. trabecular meshwork cells cultured in vitro

ZHANG Min,WANG Qiang, WANG Kang

[ Key words] trabecular meshwork cell; advanced glycation end products;reactive
oxygen species;primary open angle glaucoma;apoptosis

[Abstract] Objective To investigate the effects of advanced glycation end prod-
ucts (AGE) on apoptosis of bovine trabecular meshwork cells (TM cells) cultured in
vitro ,and further explore the relationship between AGE and primary open angle glauco-
ma ( POAG) ,probe its pathogenesis. Methods The bovine TM cells were cultured in
vitro and identified by morphological evaluation and neuronspecific enolase staining.
The third generation of cells were inoculated to 6-well plate, and different concentra-
* tions(0 g - mL™',50 pg - mL™',100 pg - mL ™' and 200 g - mL ™' ) AGE-BSA was add-
ed into the medium for 96 hours,or treated with AGE-BSA (200 pg - mL™") for differ-
ent time (48 hours,72 hours and 96 hours). Flow cytometry was performed to detect

g the cells apoptosis, and the level of reactive oxygen species (ROS) was evaluated by
; 2’ ,7’ -dichlorofluorescein diacetate ( DCFH-DA) method. Results
. rates after treating with different concentrations (50 pg - mL~

The apoptotic
',100 pg - mL™" and 200
,(9.57 £0.08)% and
, respectively, which were obviously higher than the control group
+(4.45+0.12)% (all P <0.05). The apoptotic rates after treating with 200 pg - mL ™'
, (13.47 +

pg + mL™') AGE-BSA for 96 hours were (5. 60 +0.25)%

dlfference after treatmg Wlth BSA (P>0.05). Conclusion AGE can increase the ROS level in bovine TM cells cultured

in vitro to mediate their apoptosis.

[ Rec Adv Ophthalmol ,2014 ,34(7) :640-642 ,646 |
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[HE]
AGE 5 & & Ve fi A & 1R (primary open angle glaucoma, POAG) Z [d] 69 % % , 3t — F 383+ L &L m AL,
N ) N R ?m Mww;m#%f% imﬁ»ﬂc@@% RS é’J émﬂu&ﬁé»&o K H 3R R mIEAT 6 LI, £
F P AIANRE A (O pg - mL~
mL ") 89 AGE-BSA ¥ 7 i& 4 22 4m Jfo R ) B 14 (48 h.72 h.96h) ,
SRR E R a8 HAA ] g i A E A (ROS) KR,
h & 4m e B = % 53 A (5.60 £0.25)% (9.57 +0.08)% . (17.68 0.21)% ,

7’

B&I

'.50 pg - mL~

o R b AR E M B RG R AT AR R e A
BT YL L AL 2 K 7 4 (advanced glycation end products, AGE) 34K 4132 ) 245 8% )s 32 4w J 8 69 % vé , FF A

Tk ﬁiﬂ‘ﬁz‘%ﬁf’-ﬂﬁ
'.100 pg - mL™' 200 pg - mL7') # AGE-BSA 33k 96 h, %3k % (200 pg -

R AR e A ] N m e R T AR RIRAR 2,
R 50 ug - mL™' 100 pg - mL™' 200 pg - mL~'AGE-BSA 4k 96
L5t 28 (0 pg - mL~' AGE-BSA) 2w i )8 = %

(4.45£0.12) % AR W B33, B £ F A A% FEL(3H % P<0.05) ;200 pg - mL - AGE-BSA 4 /A 4n #.48 h.72 h .96 h /&

T A A (10.51 £0.28) % (13.47 £0.42)% (17.68 £0.21)%
% P<0.05) .

5 % 18 40 2, AGE-BSA 482 J5 2m i, 1 ROS 7J<Jﬁfﬁ%ﬁ»
FENL(P>0.05), &t AKIERGEMHT,AGE THt

, Gt RAAL LN R ZH, EFAALTEEL(H
JE A%t % F (P <0.05) ,BSA éﬂf_%ﬁ%ﬁ
R R mp A KE ROSAH-F D Emi

[ BRFLFF3E R ,2014,34(7) :640-642 ,646 ]

JE AT T

AR ( primary open angle glau-
coma, POAG ) J&—F i WECH TEIR MG , RKALRA T 2%

S R BRI 7 POAG S LA, 15 POAG %
FREIEMDE o BRI A4 o POAG 1 RN
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4% ~11% " W —FRARE(2% ) 5. BEPRIG S POAG
] 1) 6 R U0, (B BROG B8 45 01 & POAG 1 &9 AL
il i AN B B . BIF 5% 3 B A 5 AL 2K 7 ) (advanced
glycation end products, AGE ) 24 JR i iR 30 9 & 9E K&
AR TR E B R R o AT i B A
WPE AGE ARSI 77 4 HR /N G2 40 i 08 T 1) 52 i, F
—HRDPHE PR 8 B G IR e R R
Al REAILI

1 #R5FE

1.1 s

1L1.1 BREK 1 2 A4 HERER 8 H A A
Mg 5237 4 C ok Bl 5Eg =

1.1.2 FERXF DMEM #5555 Jii 4 i Hepes
KR 46 B Hyclone A= ¥4k~ b A BRA W
RPN Z IO 5 MM B AL I ( neuron specific eno-
lase,NSE) S 5g BEHUIA—PL EHL R FITC-IgG —Hiy
W A 2N\, AGE-2F Il 3 11 2 1 (bovine serum
albumin,BSA) (10 mg - mL~") J [§ Calbiochem /%
7], BSA 4 [ Biovision A H],2° ,7° -G M 2
figEh (27,7 -dichlorofluorescein diacetate, DCFH-
DA) i H Sigma 2\, Annexin V-FITC 40} JfH 7= #6301
A G B R UL A YR ARG B A

1.2 7%

1.2.1 HRR/NRAMEBEFRAMERE RAAL
W s BT BUpT e 2R IR ER , B LY 755, R
FEAUEL S 5 mm (22, 5Bk SRR B 5 40
BRI, R AR N, D BRI IR 2,
FA 5 SR R R T LS 28 T Schawlbe 28 Hh 18] 1) 1 €2
B /INE L, FE A 10 em 557 1LH, 37 CHEFRAH
FE 0.5 h, ZHZIHUGEESS N A 12 mL DMEM &k
BRI (%150 g - LT AR IS, HH R MERL
100 x10° U « L™") ,F 37 C SRR 8 5% CO, M Fil
MR E IR SR AA TP R R . B4 d S — BRI,
38 WA TS A K AR S FRIE. 2.5 ¢ -
LA 0.2 ¢ - LT'EDTA JH6fGAR, Bt —
A/ INGE A LR T 90 B T 3 7 i SR L, Tr 4
e RS AR, FH 0. 01 mol + L™" PBS(pH =7.2) 2%
MR TR 40 g - LT 2 I H R R T, T
B GEAT NSE Je s (fehit A NSE L ow B Hifk—
Bt , FPR FITC-1gG —410) , IR AE W R T~ W5
FE/NGEAN L LUK

1.2.2 Annexin V- FIT C/PI AR =X 20 B AR 46 )
MAATER A 3 MR AL 100 x 107 4>
()55 BEHEAD T 6 FLHR . & JCI G- 81557 24 h ik
MRS Ky 6 4, R 6 NI AL, T
B 4 A, Jy R B i AR A (0 pg -
mL ™" 50 we mL ™" 100 [Te mL ™" 200 ng mL™")
i) AGE-BSA J5 410 96 h, Fl 4y 2 4% P INA
200 pg + mL ™' AGE-BSA Z3 5l 55 F: 40 fifg 48 h .72

ho ANE EDTA A9 i Bt 1k 25 20 40 B Js Wi 4 1 i =X
Erh, R A i W, 4 °C R B0 (2000 r -

min~',5 min)2 K, 500 pL 28 i A AN, A
Annexin V-FIT C.PI & 5 pL, BA G E 15
min, 1 h P37 A M 4SRN

1.2.3 HAEESE/RN RAHEMESE(ROS) K
S EHER DCFH-DA K 41 il N ROS 7K. K
% 3 AR/NRR AN LA AL 100 x 10° AN R T 6
AAUAR , AR RE S o R 4 41 R i 6 AL, TE
B I AR R ¥R (0,50 pg » mL™"' (100 pg -

mL ™" 200 pg - mL™") i) AGE-BSA 1535411 96 h J5
FEIHN ML BE F7 U, I AGE B B A 10 wmol - L7
DCFH-DA %3 ,37°C 6 E 20 min, [ JC I 75 55
FEIEF TV AR A AN A DCFH-DA, 2.5 g -

L™ R P T P o P A B, W T A
H. 30 min ARG 41 DCF 286

1.3 Zit=AiE R SPSS 13.0 Geit# k1
GEitab P, A FE I S A i Ec s 9 kL 25 Shapiro-
Wilk &5 50E S BRI RIE SR, P x s KR, 854
ARG 5 A FE A K4 Levene K 50 4IE 5K 7 22 5%
ANFEAEE AGE-BSA /EFIZH I 96 h J5 PR T- 4528
YL N ROS 7K R B R 28 J7 22 450 #r, 4l (R 2 8 L
2% Dunnett ¢ #5536, AGE-BSA %535 /NG2 40 g A
(] Fsf 1) 3 g 90 T % S P o A 0 R R O 25 9
P <0.05 NESAGIFE XL

2 #R

2.1 FMEFA/NEEBMBEENR.EE HERD
T SRS, JEARIEFR S ~ 10 d /N AR 4R 284
LU EE M SME K . IS 2L, BRIE AR
MZhieSE , AREMDSC(ETA) . 13 d 2 HRA
YR A B A2 o B 3 AR Mk AT i
YERE IR B AR T LS AN i NSE HY €8 BH
(T 1B) TIEBH /N 52 441 B Sy i 22 50 S 2 it 422 0 () 8 5
RUE, BT 85 5% 4 R/ N R A i

2.2 XA AKRN AGE-BSA X /R4 i E T
B S50 pg - mL7' 100 pug + mL™' 200 pg -
mL ™' AGE-BSA {1 96 h J5 41 Mg ¥4 T R 43 5 N
(5.60 +0.25)% . (9.57 +0.08)% . (17. 68 =+
0.21)% , 5% BEZH (0 pg - mL~" AGE-BSA) 41l il 4
TR (4.45 £0.12) % ALY W, H 22 R 494
Gt R (¥ P <0.05) ,$&/8 AGE-BSA H]if5 &
ANGEAANEIE T, HE T B A — Y P S e R G
PEBGTI, 200 pg + mL ™" AGE-BSA 140 i1 48 h.72
h .96 h JG T4 54 (10.51 £0.28) % . (13.47 +
0.42)% (17.68 £0.21) % , 5%} B ZHAH bkt Y B i
WL ERWAEZRITEE L (B P <0.05), 7R
AGE-BSA 55 /INE 20 L 0] T — 5 7 [l Y S ) R4
ST . BSA X REZL 5 1E 5 % AL b 2= = o4
B X (P>0.05, LK 2) .
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Figure 1 Identification of cultured bovine trabecular meshwork cells. A ; Primary cultured bovine trabecular meshwork cells for 8 days with rhomboid

or polygonal appearence( x400) ;B :Positive staining of neuron-specific enolase under inverted fluorescent microscope( x400)  R5FER)A4-HR/NGE4H

MR E o AR 8 d B/ NRANM R ARIE 21T ( % 400) ;B ¢GRI B BT UL E AL ALY 4 NSE Je @RI ( x400)

Figure 2 Effects of different concentrations , treatment time and pre-treatment of AGE-BSA on apoptosis of cultured bovine trabecular meshwork cells.
A :Normal control group;B:50 g - mL ™! AGE-BSA group;C:100 pg - mL "' AGE-BSA group;D:200 pg - mL " AGE-BSA for 48 hours group; E:
200 pg - mL =" AGE-BSA for 72 hours group; F ;200 pg - mL =" AGE-BSA for 96 hours group;G:BSA control group A[R]¥#k i AGE-BSA {EFIA
(7] 1 ) AN ] A %o 0 L T BB S o A IE A BRZH 3B 250 g - mL ™' AGE-BSA £H;C:100 pg - mL ™" AGE-BSA 41;D:200 pg - mL ™!
AGE-BSA 48 h #;E:200 pg + mL. ™' AGE-BSA 72 h #;F:200 pg - mL~' AGE-BSA 96 h 21 ;G :BSA XJ &40

2.3 XA AN AGE-BSA X/ 32 4 B 5
ROS 7K FHIFME  ROS Fr 7L 4% DCFH-DA 4
S W ECTRVNE NS RZ SRl Y ST PN i I 2
Fis /K A= i DCFH, JG%¢)6 ) DCFH 1] DL ROS
AL A PG DCF, K DCF i) %€ 't i i 1T Jsg
BLZH L ) ROS AY7KF-. ST RRAL L, AGE-BSA 4k
HS 40N ROS 7KV B 885, ZERA G FE X
(P<0.05),BSA =R HIHE L(P>0.05, 0
K13).

3 g

POAG J&—Ff i WL BOR PRI , R e T 2
FERHFAE . B 7K HE 8 ) Bl LS |
MR TH o A s Kt ) 2308 T /NG R 7 9 1
B 7K SN oA il AR s 75 i k¥ B SR T o SR AR I
L3 A /N Y i SR T

P P LR TE AR PR AGE DL K R ZH 2R Y
RAFHEARAE B AGE 15 HAZ M BAE T, T2
TREBRIAIAE IS MR G o AR 35 10 B ) A
SHUEANNE A, AGE SIS A5 AR E fe 2 ROS 19
PR ROS BEIESE & AGE S5 1 5 2 vh [a] ) &
T L R A S I PO A0 T Y — A T
RFFE S AR R B, AGE-BSA 1] LW i 48 15
/NBEAL N ROS 7K K-, [ I /)N 52 20 i i 4 1 2 B
AGE-BSA ¥ B 93 I LA KA FT IR [4] 4 32 4 1 446 o
FRATHED AGE-BSA Al GEJEIH L 75 3/ NRRAN ™ 2K

Figure 3  Effects of AGE-BSA on ROS level in trabecular meshwork
cells  AGE-BSA XFZi i ROS /K-F-Hy M

it ROS 5|2 S AL Fi8 ) F e ik A2 BUN R4
P /INGEI 22 /NG DL R e /N S 200 i 2
B, /INGEA R e WA G RN AT I A T g,
B 1) S8 I 0 J2 POAG f B B R 22—,
SEMERBEIIME" . /N, AL SR
AI LA NF-xB 3 %, {2 if MMPs/TIMPs [)335 , I
T /NGE 4 H AP HE 5 (extracellular matrix, ECM) 1) 5
I RS AL T DA R /N ZR A i B e A AU
SE/NEM 4L ECM JTA 0 S5 FATHEN, AGE
S MRS A AN I — 5 T AT REIE A 5 /N R A Y
JAT, /NG A0 K B AGE ¥R B A 38 v v o 2L,
EEUNGE W B IEF D ReMELAZERY, ) — 7 TS /NG

( %55 646 1)
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F PN o EEOR ST B R o FE R P A8 BT DR 1R
FRUER 1 P9 TR 28 4361 2000 ~ 5000 ST, 13X %6
FREBARFT TR 1Y, BT LA B4R 0 2
TA NPT AR —A FER TR 2% 4k
SEF R e 5 —rh E AT 37, s AR AR Ll B I Y
BN, ZHL YR B 7 A EL 4R A 1301 378 2% JRT 101X, 4 i
AR IR R SR R B AN R TR A 35 %

AIE A F g A A DX R A AR AR T

10.8% , Jg%fs — st , JESE A IEAEAR L S35 9. 6% , Ky
B, A5 P A 2 AR 2006 4Rt
TR S M X EOE LA E R B A R RS 9
R B E A N Bh 5 | 30 A R
AR dbat CSESE L E e TN (Wl
12 1500 IR0 3 14347 , w5 BE I i 20%
3.3 BEHEEIE AREd, REFeERITHE
B, WP 5 5540 — B R RS , Xt Z R F AT
TS —E T8l BB H &GS, K
T EAESEE IR BTG L, AR LA EI1RE
BT A5, 3 2o “ WL 2020—— A N4 B ULIAL
)7 )RR R LA R 20 MR B 1.

R AR R BV H (1. 0% ) FIKAL
J1(4.8% ) W /B R85, ©HIBEPT A BN D8
3596 7N MR R A A A 35.7 TTE A
172.6 AR s, B PE B B & JJaE LI
P RIRE
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