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Protective effects of 7-difluoromethyl-5, 4’ -dimethoxy genistein on AGEs-

induced impairment of monkey retinal endothelial cell
Xia Xuguang, Wang Ji, Yin Zheng. Department of Ophthalmology, Nanhua Hospital of Nanhua University,
Hengyang 421002, China

Abstract Objective Advanced glycation end products ( AGEs) can promote cellular apoptosis and inhibit the cellular
regeneration. 7 -difluoromethyl-5 , 4 ' -dimethoxy genistein ( dAFMGEN) has been determined to have a protective effect on the
oxygen stress-induced injury of human umbilical vein endothelial cells. This study aimed to explore the protective effect of
dFMGEN on AGE-induced impairment of monkey endothelial cells. Methods The choroidal and retinal vascular endothelial
cells of monkey (RF/6A strain) were cultured in RPMI-1640 medium containing 10% fetal bovine serum. 20,40,80,160 and
320 mmol/L of AGE-BSA was added into 96-well culture plane to create the AGEs-induced injury model, and then 1,3,10,30
and 100 mol/L dFMGEN were used in medium to assess the effects of dFMGEN on the cells. The inhibitory rates of AGE-BSA to
the RF/6A cells was evaluated by detecting the optical absobance value of the cells. The effects of dFMGEN to AGEs-induced
injury model was assesed by MTT assay. The apoptosis rate of the cells was detected by LDH assay flow cytometry.  Results
The Aj,, of the different concentrations of dAFMGEN was obviously reduced in AGE-BSA model compared with normal cultured
RF/6A cells. The inhibitory rate of AGE-BSA to cultured RF/6A cells was significantly enhanced from 80 mmol/L through
320 mmol/L AGE groups at a concentration-dependent manner in 48 hours after addition of AGEs. However,the inhibitory rate of
cellular proliferation was gradually decreased in different concentrations of dFMGEN groups compared with AGE groups ( P <
0. 05). The cellular apoptosis rate showed the same tendency in dFMEGN group. The 100 pmol/L dFMGEN presented the better
protective effectiveness on the injuried cells.  Conclusion AGEs over 80 mmol/L can result in the injury of RF/6A. dFMGEN
can offer the protection to AGEs-induced impairment of monkey endothelial cells.

Key words genistein; 7-difluoromethyl-5, 4’-dimethoxy genistein; advanced glycation end products; retina; vascular

endothelial cell

HE BNy TRI7T-ZETTE-S 4 -"HFREEREE(AFMGEN ) X 2 10 28 7= Yy 51 47 #9520 I 15 1 5 1 B 4
MBI, FE B4 RE/6A HHURE R AL 4= YR A B, B W) 3Rk B8 9 dFMGEN(1,3.,10.,30,100 wmol/L) # 47 T
A, MTT 3 W2 dFMGEN P 4R R 2k o 38 48 My s o, sS4 B AR ¥ U dFMGEN XTI T- M8 W, #HR BELR=Y
527 RF/6A #Hff 48 h, o] B BAM I A0 4E K fESE AT dFMGEN SHERMA A =YL R T RF/6A 41/ 48 h, BEH U [F
WA WE R BB, 2R RS, 100 umol/L dFMGEN WHRAKENESFUEGY L EREE(GEN) MBHE
Y Vit BLYERE®, %it dJdFMGEN XML& =¥ & Ml M I8 N B A g B s BB R PPE R

XN S2EFHE; T-ALRES, - "HEARFEI,; BEAL™Y,; SRE,; 0E N0

SES R774.1 CEERIREE A XERS 1003-0808(2009)04-0312-04

15 TE H I — W0 0 BE B R T BE Y 1A B 40 M 7R A AR 37 * 0 5955 78 ( diabetic retinopathy, DR ) #9 5L 8 B 7] /&
e T L PTG, TSR — R A MBESREE . H
AR N BHETELSTE KB (08C738) N 2 ALY N oy ey

e LA 6 55 4 T 28 LI 46 RO 2 B 8 6 LB
BRAEE 7T 1% ( Email ; sallyjoyal 35@yahoo. com. ¢n) ﬁ[ﬁl,ﬁiﬁ E{ FQ‘E”.:. %ﬁ%’fh Pz% ( advanced glycatlon




ARA AT ZT 2009 FF 4 A5 27 B 4

end products, AGEs) B9 4 5 0 #E FLEE 4R JF 0% A 2 41
RAT IR B EAED Y, &% 5 # & (genistein, GEN)
— R B A YIS RS, B ILE R 4
MR E AT T RS . HHEK A
R AR 2, A AR LS, Ax GEN #1711k
W, FIIAZRVH EM A E S A R
frE T-— WP RS, 4 - W EERE (7-
difluoromethyl-5,4 ’-dimethoxy genistein, dFMGEN) *f
B B AN EAR TR ¥ . Fu %0 B ESE dFMGEN 3F A5
5 Jik P9 B2 20 B B9 S AL DL R s R R AE R . A S0
W H & B GEN fi7 & #) Xt S 5 £ AGEs i1 473 {4 5t
B 37 00 00 I M R A M R AR B AR

1 #HEFE
1.1 sEEMH
1.1.1 253  dFMGEN ¢ ¥ g i ¥ K% 25 2

REEEHEER, MRS OEE, T
KA CH,O,F, , MIXT 43 F i & 348,98% 4 &, IRk
HOL & WRH K, RPMI-1640 5 5 & ( % H Gibeo 24
ARG mE (REBREEYARAR ) REDE
(LWERZREYHEARPIFRI) ; Genistein MTT ( 3 F
Sigma 2] )

1.1.2 ZAM3E3E M Bko4s B 00 0 B o B PN 2 40
(RF/6A) tk 1 B & B #H % B L g &y B = OF 5 s
FA4 10% A& 4 Ifl 5 i RPMI-1640 B 32 £ F 5% CO, 1
1RE AR 95% 1 FVE BE 0 HE 7748 B 37 C 35 3%, lOx
BAEKIMEAE TR,

1.1.3 HREAALK™Y - £ M 8 ZEH (advanced
glycation end products-bovine serum albumin, AGE-BSA)
Kl S HERSCER(7 ) H5 Bl 4& SMEHE AGEs,

1.2 SLBRHFB

1.2.1 7 AGEs #1881 B4 K40 i, LA
1.5 x10* /L% G 7L 180 pL 3 T 96 FLIE R
HREEFE 6 h, RGBS, AR R 6 P Fl.
(1)IE# X B84 ; (2) AGE-BSA 41 : 43 Bl fin A 20,40,
80.160 320 mmol/L ) AGE-BSA, {# £ FL & {& 2>

200 pL, 4b¥E 48 h 5, 0A 5 /L # MTT, 4541 20 pL,
gsEtrge 4 h, W R FE, A DMSO, &1L 100 uL,
R 10 min fifl 42 95 4 U0 3E 72 40 V5 1% s A B AR A (ELX-
800 #4)570 nm R FEE (AE) . & IR=(1 - %
YA /SRR A fH) x 100% , 15 40 Mo 5 A ) %
FrHeE B B P[RR & T B B TH B 5508 R0 ) ok B2
(IC5) o

1.2.2 MTT ¥ 4O T 96 fLik, 5+ 6 ~4H, 5

- 313 -

HEWR 6 M. (1) EH X HH; (2) 100 mmol/L
AGE-BSA 154 ; (3) dFMGEN 4, #4351 2 1.3,
10.,30.100 pmol/L; (4) 100 pmol/L GEN £H; (5) FH
%t B8 100 wmol/L 44 % B, #4H;(6)0.1% DMSO 4,
Hrp(3) ~(S)HAEMMEMIEFR 6 h FIMA L&A
), 2 J5 30 min 4> 570 A 100 mmol/L AGE-BSA, ##%
1201 05 36 1 58 40 Bl 18 A= 4 il 38
1.2.3 mefARSr4RMT HE 1%4 0
5B RPMI-1640 3535 535 3% RF/6A 401 24 h {8 40 f
F#AFE 2, 4% 1.2.2 W EH ka0 4028 48 h J5,
W AR 40 B, T PBS IR 3T 44 Ma 1% B2 40 il B, 800 r/min
B0 7 min, ¥ PBS ¥E 2 3,1 70% 2B 4 CEE 24 h
J& , &AL 7N BE ( propidium iodide, PI) Bt €5, I % =X 40
JHE ARG ) 4 B O T O o
1.3 St Hk

FH SPSS 11.5 Giit F R HT RIT . &
LB x +5s Br, FHMBEIEH Levene
KR EF. AR ER AGE 7 JFMGEN T
FiZHH) RF/6A 4HMIHY A [H AT 40 M T R
FaRNEFZ5, FWE AGE BRI K FIH LR A
LSD-t Kif, P<0.05 NERAGRITFE L,

2 gFR

2.1 AGE-BSA %} RF/6A 4 f i A ¥ ¥ B 5

WE% AGE-BSA ¥R EF RSN, AGE-BSA 4 A, {8 B
BRER . XTHRZ N 0. 845 £0. 034 ,AGE-BSA 4H 43 7| K
0.785 £0. 046 .0. 672 +0. 031 0. 429 + 0. 060 0. 263 =+
0.057.0.152 % 0.033, 20 mmol/L H 40 mmol/L
AGE-BSAXf RF/6A 41 a3 A 0 ) 2 4 3 4 7% Hn
20.4% 53 MAMEL ZFHTRITFBE X (P>
0.05), 80,160,320 mmol/L £ f #P & 2 N} 4> 51 &
49.2% .68.8% ,82.0% , 2 ¥ & K #i ., IC, {H N
100 mmol/L,AGE-BSA ¥ i1 &, M & S B 40 M i
B, ABFSTHEE 100 mmol/L ) AGE-BSA # v i 45
BRE(E L),
2.2 dFMGEN %f RF/6A 41 i3 A 3% P 1 6 1

10.30.100 pmol/L dFMGEN £H# A, {8 H 0. 552 =
0.017.0. 628 +0.028.0. 763 + 0. 027, X i (¥) 3 £ 41 8]
4R 36.86% .28.16% ,12.65% , 5 100 mmol/L
AGE-BSA ] 50.92% ( A,,, {8 K 0.429 +0.019) L&,
ERHYERIT%E X (P <0.05), 100 pmol/L
dFMGEN # 38 A M1 2R 12. 65% % 100 pmol/L GEN
B 23. 52% (A fH R 0. 668 +0.010) £, ZHH %t
FENX(P<0.05)(K2),



- 314 .

107

Control 20 40 80 160 320
AGE-BSA (mmol/L)

1 AGE-BSA M ##&4R M IE RF/6A 4 i 918 £ i@
(Asof) F=116.39,P =0.002; 525 (941 [L 5 * P <0.05( One-way
ANOVA ,LSD-t test)

Fig. 1 AGE-BSA inhibits the regeneration of RF/6A cells(As;, )
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Fig.2 Prorective effects of dFMGEN on the regeneration of RF/6A cells
by MTT assay F =218.71,P =0.003; % P <0.05 vs control group,
A P <0.05 vs AGEs group, control group vs DMSO group : P > 0. 05( One-
way ANOVA LSD-¢ test)
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Fig.3 The effects of JFMGEN on the apoptosis rate of RF/6A cells by
flow cytometry F =343.32,P =0.006; % P <0.05 vs control group,
A P <0.05 vs AGEs group, control group vs DMSO group: P > 0. 05( One-
way ANOVA,LSD-¢ test)
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