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[ Abstract] Background Studies showed that inflammatory process participates in the pathogenesis and

development of diabetic retinopathy targeting retinal vascular endothelial cells (RVECs). A growing body of evidence
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revealed that metformin reduces the risk of micro- and macro-vascular complications by protecting blood-brain barrier,
however, whether it plays a protective effect on human retinal vascular by similar mechanism is still unelucidated.

Objective  This study was to investigate the effects of metformin on the proliferation, migration and secreting
monocyte chemotactic protein-1 ( MCP-1) and interleukin-8 ( IL-8 ) of human retinal vascular endothelial cells
Methods RVECs were cultured and

divided into normal control group,metformin (5 mmol/L) group,TNF-a 2.5 ng/ml group,and TNF-a+metformin (5,

(RVECs) under the stimulation of tumor necrosis factor-alpha ( TNF-a).

10,20 and 40 mmol/L,respectively) groups. Corresponding drugs were added into medium according to grouping for
24 hours. Cell numbers were calculated before and after treatment. The metabolic activity ( absorbancy) of RVECs was
measured with MTS assay. Cell migration of RVECs was assessed with transwell migration assay. The MCP-1 and IL-8
concentrations in the cell supernatant were detected by ELISA assay. Results The number of the cells was
significantly different among the normal control group,metformin group,TNF-a group,and TNF-a+metformin (5,10,
20 and 40 mmol/L, respectively) groups ( F =189.31,P<0.01). The metabolic activities of RVECs were 0.32 +
0.02,0.32+0.03,0.97+0.02,0.90+0.05,0.76+0.15,0.74+0. 05 and 0.41+0. 03 ; migrated cell numbers were
(1214+49),(1 200+45), (1 648+43), (1 309+48), (1 279+73),(961+£60) and (942 +106) /field; the
concentrations of MCP-1 were (0.385+0.050), (0.362+0.060), (2.285+0.200), (1.131+0.180), (0.622=+
0.120),(0.537+0.090) and (0.492+0.130) wg/ml,and those of IL-8 were (0.385+0.080),(0.390+0.120),
(1.123+0.130),(0.899+0. 180), (0.680+0.060), (0.417+0.090) and (0.335+0.100) wg/ml in the normal
control group, metformin group, TNF-a group, and TNF-a + metformin (5, 10,20 and 40 mmol/L, respectively)
groups, showing significant differences among the groups ( F=73.31,103.89,150.92,268.32,all at P<0.01). The
cell number, cell metabolic activity, migrated cell number, and MCP-1 and IL-8 levels in the cell supernatant were
evidently increased in the TNF-a group compared with the normal control group,and those in the TNF-a+10 mmol/L
metformin group, TNF-a +20 mmol/L metformin group and TNF-a +40 mmol/L metformin group were significantly
decreased in comparison with the TNF-a group (all at P<0.05). Conclusions Metformin can inhibit TNF-a-
induced proliferation, migration and MCP-1 and IL-8 secretion of the cells, and therefore plays a protective role on
RVECs in the inflammatory environment.
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JEA AN RVECs ( £ [# Cell Systems Corporation 2y
H) s 40 e B 35 W EGM™ 2 BulletKit ( 24 [E Lonza 2
) 5 RUBKYE 9 (56 [ Sigma-Aldrich 22 7)) ; 5 41
TNF-a %5 H ( 35 [# Life Technologies 7y 7] ) ; MTS i 7
& (5 [ Promega 23 ) B 4% 4 M #& fb & H-1
(monocyte chemoattractant protein-1, MCP-1) | FH 41 i /-
% -8 (interleukin-8 , IL-8 ) ELISA i ] & . 41 ffY 7~ B% 7
(£ Invitrogen 2\ &) ) ; Transwell /M= ( 3€ [E Corning
AvA) . B 5 BORE (S Leica DM IRB 47)) .
1.2 J5ik
1.2.1 RVECs iy 83 Mt 3 AL RVECs & T
37 C RPN 5% CO, 1AM B FRA48 9, T &5 1R AR
B 10% Jia A4 155 19 EGM ™ -2 4i it 55 7% W 5E 7% 40 M
0 G BE AR K 2 E 5 80% 1K IS B A R B 4 B
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(5 mmol/L) 4 . TNF-a (2.5 ng/ml) 20 F1 TNF-o+ _ H
MUNRZH , — B OBUBR ¥ B2 43 %1 24 5.10,20 .40 mmol/L,
25 A0 M3 S0 K5 5 24 b EAT IR S A .
1.2.2 % H A #% RVECs BL 4 000 4~/4L
(5% B FE AT 96 fLA R, 7 37 C 5% CO, 14 41 g 55
FEA SR, 20 0 T 25 W Ak BT S AL PRS 24 b 7R fE)
BT A, 7 R F Image-Pro Plus Software 7.0
Bt s fLh Ao H . A4 MR, SR
HE 3K,
1.2.3  MTS £ 40 g fCHHH5 71 K RVECs L1 4 000
A/ FLI B R T 96 fLAk P, 1 37 °C 5% CO, /Y 2
M3 IR ARG N B IR, &SI Y T H SRS 24 h B R
B3 W 100 wl/HL, & FLm A 20 pl CellTiter 96©
AQueous One Solution Reagent 37| , 42235 5% 2 h, {fi
B IEE A 572 9 K 490 nm b 460 45 L 19 W S J ()
B, B2 IE H % BRZL A B R 100% 55 At 45 20 40 g
PSS M. M4 MRS, S ER 3 K.
1.2.4 Transwell /NEEK A0 F24T ¥ RVECs
i = LA 4 000 A/ LAY B2 2 B0 T Transwell |28,
N E HIA S A R 250 1) B SR A RS 24 b AL
A 10wl 4EZEFEFH 1 h Ji5 3 408 6 G i 3 EGM ™ -2 B
TR, 70 WU T L2 A0 A B AT B8 5 100, 43 i) 3k B
R A RS AL SR AT RS AT A0 M A TR, B
FEIE
1.2.5 ELISA A0 401 F & W+ MCP-1 [ 1L-8 Jii &
W AL RE SRR 1. 2.1, RVECs 43 51| BL 4 £L 1 x
10°/ml (¥ % B B Fp T 6 FLAR, A5 4L 2 ml, FR40JIEA
MEARKIE , ZMEVVRIE SR 12 h T AR5
24 h A AL I, Y gk 2 Eppendorf 45 H B0
426 em,4 C 5 7500 r/min B0 20 min, I 4E
TH W, fie ELISA 3057 & Ud B 45 I 72 40 e b 3 i b
MCP-1 IL-8 py itk . B 3 MRS, LR EL
3.
1.3 Gitorik

K SPSS 17.0 4t it 2% # A} (1BM-SPSS, Chicago,
L) FEATGETE 3 A o AS F 5 Hh i 46 A 10 B34k 98 ) 22
Shapiro-Wilk 6 %6 52 IEZS 3 #ii , LA x2s 3278 o 4LV
TRL2 Levene i 56 IE 55 5 25 5% o SR ¥ £l 43 41 #0. [
R T LKV S5 3t , 5 X A5 mmol/L —H
AR 4L, TNF-o 4, TNF-o +5 mmol/L — F WK 41
TNF-a+10 mmol/L — F XL . TNF-a +20 mmol/L —
XU ZH \ TNF - +40 mmol/L — F XN £H [A] 41 i % H
A0 AT T (A) B B A7 40 ML K H L 40 M B 3R Wk
MCP-1 FiI TL-8 £ [ Jit & ¥ & 9 84 22 5 L 8088 R

PN 5 22 0 M, 4L 16 2 L BCR T LSD-t K. R
XKL %, P<0. 05 S 22 5 A G it 22 38 Lo

2 #R

2.1 #5241 RVECs [y A= 15 i

2.1.1 HHMBPEHELE  1EH XA .5 mmol/L
TR TNF-o 4 TNF-o+5 mmol/L — F X4 |
TNF-a+10 mmol/L — F XU L2 \ TNF-a+20 mmol/L —
FOBUIRZL \ TNF-a+40 mmol/L — H XU AT [1] 44 Jid £k H
SRR (714 +49) (706+54) (1 548 +43) (1309 =
48) (1179+73) (961 +60) F1(842+106) />, 4H [f] i
R #5 2% S Gi it 7 L (F=189.31,P<0.01) , Hh
TNF-o 41 RVECs F 4 g &0 1 5 0 B 4139 0 30. 5%
ZEFRAGIFE X (P=0.02) ;5 TNF-o 4 AL, TNF-o+
5 mmol/L — FI XU AR \TNF-a+10 mmol/L — FI 3UAK A .
TNF-0+20 mmol/L — F XUJRZH #1 TNF-at+40 mmol/L —
XU 4t it %5 B 53 500820 22. 7% (23. 8% 43. 1%
1 46. 1% , 22 56 G5 2 L (34 P<0.05) (& 1),

1234567®

1 Z4ARVECs lIH EMLLE A EWTRAMBEA
(x200) B:TNF-o 2040 fitd %0 B B i 2 T 1E % % B 41 (x200)  C:
TNF-o+40 mmol/L — F SUIRAL 40 i $ H 2> F TNF-o 41(x200)  D: %%
21 RVECs % H it fbtb s F=189.31,P<0.01. 5 IFE % % 41
A EL,*P<0.05 ;5 TNF-a ZHAH L, " P<0. 05 ( B 2 05 2% 43 # , LSD-t £
Bron=4) 1E#HXIE4 2.5 mmol/L —HI XKLL 3. TNF-o 21
4. TNF-o+5 mmol/L ZHIBIRL]  5:TNF-a+10 mmol/L — HI XKLL
6:TNF-a+20 mmol/L —H XAKZH 7 :TNF-o+40 mmol/L — F XK £H

2.1.2 HHMMEIEHRELE  EH X4 .5 mmol/L
T H XU TNF-o 4 TNF-a+5 mmol/L — H X4 |
TNF-0+10 mmol/L — H XU JRZH . TNF-o +20 mmol/L —.
HIXUMK 4 TNF-oc +40 mmol/L — H XU MK 25 44 Jfd 35 /1
(A)fH 4> %1} 0.32+0.02,0.32+0.03.0.97 £0. 02,
0.90+0.05.0. 76 +0. 15 0. 74 0. 05 F1 0. 41 +0. 03, 4

i 4 A G 2% 5947 45 12 7 L (F=73.31,P<0.01)



. 584 - B S IR B AR

2017 4E 7 A5 35 %% 7 Chin J Exp Ophthalmol, July 2017,Vol. 35 ,No.7

Hrf 5 mmol/L — B XUIICZH 248 M AR 36 3% 77 5 1F & % BR
H 2R IG5 L (P>0.05) , TNF-o 41 4t 11X
WG T RE R R B T R 3 A5, E R AR R X
(P<0.001) , TNF-+ 10 mmol/L — H! X2 . TNF-o +
20 mmol/L — H XUARH AT AL (HE TNF-o H 53 5 F
F21.6% F1 22.9% , 22 # ¥ A G il 22 8 L (¥ P<
0.05) ,TNF-a+40 mmol/L — FF XA 41 %¢ TNF-a 41 T
FE T 58.4% , 2R A G4 L (P<0.001) (& 2),

12F B2 %48 RVECs 28 fn X i
Lo 3 b FBAMKEE F=73.31,P<
Zosh b 0. 01. 55 13 A BR 4L He ,* P<
,,*?EO_G_ 0.05; 5 TNF-o 241 # H.," P<
Zoal b 0,05 (HE % Iy % 4 i, LDt
g R, n=4) 1L IEH X R A
=02} B

2.5 mmol/L — B WUAKZL 3.

TNF-a 2  4:TNF-a+5 mmol/L
T H IR 4H 5. TNF-a + 10 mmol/L — 1 X JJK 20 6: TNF-o +
20 mmol/L_ H SR 7 :TNF-a+40 mmol/L — H XU AT ZH

1 2 3 4 5 6 7

2.2 %4 RVECs BATAMEEH W Hb i

E# X B4 5 mmol/L — F1 WU AR 4H . TNF-o 4H .
TNF-a+5 mmol/L — F X4 .TNF-a+10 mmol/L — H
MK 41 . TNF-o + 20 mmol/L — H %K 41 Fl TNF-o +
40 mmol /L W UMK A #% 47 40 M %5 H 43 7 2y (1 214 +
49) (1200+45) (1 648+43) (1309+48) (1279+
73) (96160 ) F1 (942106 ) 4~/ BF , 20 [A] S A4 L %5
ERAGIFE X (F=103.89, P<0.01), Hrh
5 mmol/ L HSUIRZH #1740 M 50 5 1E 8 % B4 b4 22
TGt L (P>0.05) ; TNF-o 415 17 40 i %5 2 1
HOIRALAY 2. 15 %, TNF-a+5 mmol/L — H W4 #
TR TNF-o0 419820 15.3% , TNF-a+10 mmol/L
T HOBUIA %8 TNF-o0 193 /0 22. 4% , TNF-+20 mmol/L
T OMMK 4 % TNF-a 4 9 2> 41.7% , TNF-a +
40 mmol/L— FF WK 24 % TNF-o 4108/ 48.2% , % H
WA G2 X (P<0.001,P=0.05,P<0.001) (& 3),
2.3 LAY EVE W MCP-1 A TL-8 2 M it 2 Wk 2

IEH X 4] .5 mmol/L — I XUMN 4L . TNF-a 41 .
TNF-a+5 mmol/L — H X4 .TNF-a+10 mmol/L — H
SR 2H . TNF-a + 20 mmol/L — F XK 2H A1 TNF-o +
40 mmol/ L H UL 20 Jfd 1= 375 & Hh MCP-1 2 [ ot &
W BE 43 51 7 (0.385+0.050) . (0.362+0.060) ., (2.285+
0.200) ,(1.131+0.180) , (0.622+0.120) , (0.537 =
0.090) A1 (0.492=0. 130 ) wg/ml; 5 21 40 g 3 ¥
1L-8 75 F4 Ji & v B 43 31 7 (0. 385 +0. 080 ) . (0.390 +
0.120) ,(1.123+0.130) , (0.899+0.180) . (0. 680 =
0.060) . (0.417+0.090) F1(0.335+0.100) pg/ml, 4]

1 2 3 4 5 6 7@
B3 HABTHRBEMNIEE A BITHNRESREI, EHNT
MEZH RS AT A M Bk H 36240 (x200) B TNF-o ZH 47 40 L% H W . £
FIF # % BRG] (x200)  C: TNF-o+40 mmol/L — B XK 41 410 i 34 H
A F TNF-a 41 (x200) D45 4147418k H iy Bk L% F =
103.89,P<0.01. 5 1F % % W41 4 £, P<0.05; 5 TNF-o 41 4H 1 ,
PP<0.05 (B 27 25007, LSD- #a B ,n=4) 1. IE# X B4 2.
5 mmol/LH A4 3:TNF-a 41 4:TNF-a+5 mmol/L — F XK
20 5:TNF-a+10 mmol/L UKL  6:TNF-o+20 mmol/L — HI XL
WKZH 7 :TNF-a+40 mmol/L — H 3R 4L

] SR L85 22 3 Ge it 2% B L (F=150.92 .268. 32,
¥ P<0.01) , 5 mmol/L — FF LN ZH 40 it | 3% ¥k v
MCP-1 1 TL-8 £ [ o i e 3 5 10 3 X BRZH L A, 22 57
WG58 L () P>0.05) , TNF-o 20 20 3 | 35 W
o MCP-1 1 TL-8 2 [ Jo7 2 V¢ J3 55 0F 5 0 B 4H 23 53] T
TS T5 fE A 2.89 i, ERBMA G MY E X
(P=0.001.0.003) , TNF-oc +5 mmol/L — F X K 21 4t
Jitl B3 W MCP-1 i i ik B 48 TNF-o 41 B IR 2
50% , TNF-a + 10 mmol/L — H XX K 4. TNF-o +
20 mmol/L— F AUIKZH F1 TNF-a +40 mmol/L — H XK
A0 G W MCP-1 25 [ Jo o ok B 2 R AIR 24 80%
11-8 5 B vk B BRI 2 72. 7% , £ S 6 Bt 275 L
(¥ P<0.01) (| 4,5) .

3 itig

76 DR & A ZFRIEN TS5, XL R M4
J £ BRI RVECs #0840 0 , M 175 5 1M 45 26 M R
87, ¥ AR IR0 LA PR R IR, B 95 U L B
BHLZE AL B . TNF-o BT 3 3h 48 0 5210 A 5 1.
BERL . RVECs 2 00 B P o s i 7 20 2 A 350
Gy AR RAE T Y R AN . DR, AR SR
TNF-o 1 2 30350 Y0 452 00 48 0 3685 , 45 3R % B TNF-a f
)i RVECs 3% 25 1 8 17 36 B, 43 i MCP-1 Fil IL-8 )
R EFE ., MCP-1 f1 IL-8 ¥ W EH LAY A 7, 1
3K KT 0 B Mk S S I FE AR 2 — , I R
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E 3.0

J (uwg/ml)
=

1L-8 J i

1 2 3 4 5 6 7 T 123 45 6 7
B4 FAMBPLEFRT MCP-1 REREMLEE F=150.92,P<
0.01. 5iF % % BALA L, " P<0.05; 5 TNF-a 204 [t ," P<0. 05, P<
0.01 (BRI Jy 224317, LSD=t Ky %, n=3) 1. 1E# X R4l 2:
5 mmol/LH XUAKAL 3:TNF-a 41 4 :TNF-a+5 mmol/L — HI XK
4] 5:TNF-a+10 mmol/L —H XKL 6:TNF-a+20 mmol/L —-H XX
IR 7:TNF-a+40 mmol/L —HI XN  MCP: B 40 s L5
ES5 ZHMBELEFRD ILS REKREMELE F=268.32,P<
0.01. 5 1F % X B4 A kb, * P<0. 05 ; 5 TNF-o ZH4H I, " P<0. 05, P<
0.01 (B[R Jy 224047, LSD~ K8, n=3) 1. 1E#% X B4l 2.
5 mmol/L I XMAK4] 3:TNF-o 41 4:TNF-a+5 mmol/L — FI XK
4 5:TNF-a+10 mmol/L —HI XN  6:TNF-a+20 mmol/L — F XL
BRZL 7. TNF-a+40 mmol/L —HI XUARZL 1L 5 40 i/ &

— 0175 S VN B 200 L L LA L 1) SR R R R B, A S
B 235 S4TGB A= 2E s AR AR, —
EFERE BT TNF-o 5 5 89 hRVECs B9 AR .
48 WA S — SR 38 4 3% 1k AMPK R {15 i
Jir B4 A ol L B v ] T 2 %o i ) W %) R P B R R AR I
BEIG AR 5T & B HOSUIEL A 22 S 4800, A 9 20
PRI B ORI RN I 1Y O e DA K iR 1 A=
FRIT K A 5 0 o) 8 R M HE b DR 2 & 1 A I
YT SE S g R FRS AT R L 9 B AR I TE
HEAE PR B TR AR L AR R o B AR AR AR S5 R
RGHMZE T 5 mmol/L ZHIXUIKXT RVECs 1y 24 A £X
F 20 M 3G A 0 ) R0 RS AT 38 R AR 3 e 1]
AR =2 WER T, a4 ) 2 s e Y R kA B 3%
MOAR SR >10 mmol/ L () — H XM LA 77 4% 1) 7 =X
] TNF-o 355 RVECs W4 902247 IS8 25 ) %65 %%
SiE 0 ) A B A A A . AR RS bk B, AIRR
i BN RVECs 43 i MCP-1 1 TL-8 (1% fig 71 6 2
R A A G, X TNF-a 55 RVECs 43
MCP-1 il IL-8 [y 410 i 7 HI 3G 9 o 4 I s m] 5 | 2 40 1)
B Jeg 8 R 4 B 22 ol 58 M DR - R 48 L B 9 15, Herp
AL4E TL-8 A1 MCP-11""7" PR, — U B b i Jk
i SR E BB T RAE B RVECs KR E .
— H OO 1 iE AMPK 41k 1kBs 34/ ( IkB kinase,
1K) ()36 P, 25 1M 5 304% 5% 5% I 7 kB (nuclear factor-
kB, NF-xB) jifl #2240l NF-xBAE g st [ F 1]
G MCP-1.IL-8 %5 Z f 41 iy I8 7 #5701 e A
W T OULEE B i = BB MCP-1 0 TL-8 (% 1 i 4
JHATHE S AMPK-NF-B i #§A4 5¢ , A ik — e,
Zr b Pk, — HOXUWK AT BH Wy TNF-o 35 5 19 A
RVECs 144 A7 LA K 40 i A 5 MCP-1 [1L-8 19 F i,

AT AT E X 9 AE F 858 9 RVECs Ze R IER . AT
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