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[Abstract] Objective To study the effect of «-lipoic acid on the retinal expression level of VEGF and diabetic retinopathy in
rats with diabetes mellitus and mechanism. Methods Totally 72 Wistar rats were divided into 4 groups:12 (control group)in group
A,24 in modeling group(group B),24 in group treated withe-LA(group C) and 12 in high-glucose(group D). Group B to group D
were given 60 mg/kg STZ through intraperitoneal injection,rats in group C were given 100 mg/kg o-LLA and rats in group D were
given 5. 0% glucose-solution. The body mass, FPG,FINS, HOMA-IR, expression level of VEGF,activity of SOD,GSH and 1L-6 of
4 groups were compared by statistics. Results  After 72 h, the FPG of group A was(4. 57 ==0. 15) mmol/L, that of group B was
(21.72%4. 28)mmol/L,that of group C was(21.54+4. 96)mmol/L and that of group D was(21. 8344. 77)mmol/L, the difference
had statistical significance (P<C0. 05). The body mass of group A was(210.5%45. 2)g,that of group B was(211. 245. 7) g, that of
group C was(209. 8+5. 8)g and that of group D was(208. 7+3. 4) g, the difference had no statistical significance (P>>0. 05). The
body mass.FPG,FINS, HOMA-IR, expression level of VEGF,activity of SOD,GSH and I1.-6 among 4 groups at 4 w,8 w and 12 w
had statistical difference (P<C0.05). After 12 w,the difference of GR stage among group B to group D had statistical significance
(P<C0.05). Conclusion o-LLA can inhibit the expression of VEGF in rats with diabetes mellitus, which is related to its ability to re-
duce the oxidative stress and inflammation reaction,as well as to alleviate the insulin resistance.
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AR AR R 200~220 g, F 44 (210, 446, 2) g, T R HEE
B R 25250 sh oo 4L, B A IE S 14-0212, 4% 72 HRER A
Jg A A X R A H)12 H BRI (B )24 H,
e LABITAL(C 4D 24 1 A AR T m4lD 412 H,

1.1.2 254 o«LAHHB(MEHFELLAERLA. S
20131107) . 4% If 4k 1 2 (STZ, Sigma 2 7 . 4l fE K F 98.0%)
0.5% i ’2 BT € &% 7% IR ¥ ( Alcon Labratories Inc, it 5
20140103),

L2 Jrk
1.2.1 BEBIA e T 2 A 30 Bl K SR 4738 I P R R 1

JAL.B A C 41K Bl 4% IR 60 mg/ke 19 7 & B 8 3 5 STZ(E F
0.1 mol/L MM IR il . pH=4.5), 72 h J5 3R KX Bl F& # ik
I 25 OB 5 B K T B 5F T 16, 7 mmol /L S Bl BR v 458 Y
PR s A H K BRIE I S - MATERE . 4 AXRKR
B HEAT MR S% . C AL R B R F4F 3:00 A 100 mg/kg 1) o
LA GEE; A 4L B 41K B A — B 20 45 G 0 A5 28 40 oK
H.D A —mt A &R 5. 0% A E M . T 4.8.12
JE 43 590 DN 5 5 2 A A R BRU A AR A R B R AR . R R AL
iR 7T170A £ B g A AL R AR T R R Y A R I b
(FPG) .75 B &) % (FINS) , 1 B R 48 i & F ALt 46 B (HO-
MA-IR), HOMA-IR=FINS X FPG/22.5, % & 4 K R
FPG,FINS 1 HOMA-IR,

1.2.2 KREMME VEGF Wikt T 4.8 12 FA0IM A4
DALk ZE 4 RKR.B R C 4l & HipL Pkt 8 AR, M
SR B VEGE 193835 bR A Bl £ 7 ¥ 0 F : 1 10, 09611
TK B G T PR T K B T 1R 2% 40 T AL BE . i R BRUBR Bk, DI IR
ARER AT, F WA TR B 140, 418000 5 F =
FOR T J5 F e 3R A7 B B K AR K U0 R B B R % P T
(10 mL,pH=6. OB LEHIE 5 min, FH 3. 0% 1t &L &
AEFRY R W B A E AL RS M N — PO A A BT D)
b EER N E 60 min; F PBS Wkl L ilm 5 AE 37 °C
KB 1 h, B VEGF BT RBEHUAR (—Hi, B AD 505t
CCH AT R EDREARA AR, A
PBS wht ¥ i o F & SRR i (DAB) B e 5, Z J5 IR R
Kt AT B9 PR WK G B . A REAR 5y 3R AT 2 IR
AR WA T AR Y 25 5L . s A Gk e I 4 25
SRR .0 43, BAME (—) o AL ZUYe {0 45 51 o0 BA M s A0 A 3
5. 0% MMM {a 51 4 59 FHAE (+),5. 0% ~<C25. 0% 1 4N i
W S R LTSt 52 43 B (+ 4,25, 0% ~50. 0% 11
20 0 H PR e 5 AR BT A L R ER 10, 0% ~50. 0% 1 41 it R 4 5
B YL 53 43, 3 BH A (4 4, 83t 50. 0% A 41 A H B 4 o AR
RS,

1.2.3 KB M ¥ S0 8B AR B (SOD) | 43 bk H Ik (GSHD i
IL-6 (AT BR7E b B i 28 301 ik B UM 2 mL, B T Bt 8 ik
BB . SOD A IR A 4 pd me (NBT) 2% , 32 71 £ th
AR REYFHH AR A A 24 GSH i IL-6 £ i 2 %
ELISA #0030 & b RiEEH YRR RA F e,
1.2.4 MRJEK®E 45 12 A4, B~D 4 B 1 &b 58 i #E 47 iR
JES A« R BRI 3 0.5 26 i 1R BT G 5 il AR YR AT IR S L A IR
JEBE T L ZE K BRI L ) B A I A R T B P A A o A R
T 0 22 30 W I B sk s ol s A7 /0 IG5 1T 3 e B 40
o A AE B €0 REE 98 A B0 L i B 5 I35 9 30 Sy R ) 5
HEL A S B A EUR AT i BE, 3R IV ~ VIS sl
TR 7 A0 P90 JEp A o IV 300 2% B0 A 400 IR S o B3 A I 4, £ B
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AEAE BRI A i s VOB A IR A A R A I N 2T 4
A VIR AE VBT S al b IR0 B 7% . A IV ~ VI oy 4
B TR 92 9 A TR S5 4%
1.3 Sl ab¥ A SPSS15. 0 4k 4 3 17 B4 kb 3L, i1 i
PR T s 3R, 4L IH) L 35s FH B I R O 25 00 1T SR BT RE R
FAREFIR 5, L P<<0.05 N EREHF 253 X,
2 & 7
2.1 BEROW KRB RSN 72 h J5.B~D 41 K Bl
M R, B 41 K Bl FPG 2 (21. 72+ 4. 28) mmol/L.C 4 K
(21.5444.96)mmol/L,D 4}y (21. 83+ 4. 77) mmol/L, £ 7
TG FE L (P>0.05); A e KB FPG i (4. 57 £0. 15)
mmol/L, 5 B.C.D 4l W 2 5 A S E XL (P<<0.05), A
KRR R B (210. 55, 2) g, B4 (211. 24+5. 7 g, C 4
(209.845.8)g,D41(208.743. g, R LG 2% & L (P>
0.05),
2.2 UK BRI S R AR R 24K
SUAGIR i & . FPG. FINS fl HOMA-IR £ 3 & il % & X
(P<<0.05), C KA IR B Z) 5 44 5T i . FPG.FINS fil HO-
MA-IR 2 R H G i1 # 5 L (P<<0.05), W 1.

x1 FHEKXREREM FPC HEK (TLs)

Fisf ] iR (e)  FPG(mmol/L)  FINs(xU/mL) HOMA-IR
4 4
A 264.4416.2  4.5640.12 17.8+1.5 3.5640. 37
B4 225.749.8  21.564.52 25.742.6 4,650, 47
c4 245.9411.4* 17,6143, 25 18.241.7 3.9240. 39"
D4 20784114 26174482 27.242.8 5. 620, 82
8 Ji
A4l 2756178 4.6740.23 17.6%1.4 3.5470. 32
B4l 235.6+411.2 23,4474, 67 25.542.7 4,670, 52
c# 259.84-13.5° 15,421, 34 18.5+1.4 3. 880, 35
D4 220.748.5  28.8242.77 27.542.9 5.6740.79
124
AfH  289.8423.5  4.5840.17 17.9+1.6 3. 640, 38
Bl 255.7+13.1  24.7944.12 25.842.9 4,720, 48
cH 268. 716,512,810, 97 18.7£1.8 3.9840. 38
D4l 234.6+11.7 27.8743.97 27.8+2.5 5.65+0. 81
#: P<C0. 05, K R[] B 20 W8 8¢ 48 45 A B LG4
2.3 HZA KM SOD.GSH FiI IL-6 /K25 4k A [6] i %1 1)

#41K B SOD.GSH il 1L-6 K FHABF GG % £ 7 (P<
0.05), WL 2,

x2 £HKXRH SOD.GSH #1 IL-6 /K E 2 (7t )
I ] SOD(U/L)

4 )4

GSH(mmol/L) IL-6(ng/L) VEGF

A4l 120.9£8.9 17.2+2.5 5.240.5 0.27+0.1

B4 72.542.6 11.7£0.9 7.740.8 2.3%0.4

C# 89.7+3.5 13.7£0.8 6.440.5 1.740. 3¢

D4 67.54+1.7 9.940.6 7.9£0.6 2.7%0.1
8 1A
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gk 2 ZHEKFRH SOD.GSH #1 1L-6 K FET (TEs)
i} [/ SOD(U/L)  GSH(mmol/L) IL-6(ng/L) VEGF
A4l 120.4%+11.2 17.141.9 5.1£0.6 0.14+0.1
B4 74.6+3.1 11.4=+1.0 8.4+1.0 2.7£0.3
CH 98.7+2.9 14.54+1.1 6.2+0.3 1.5+0. 2°
D4 65.941.2 10.0£0.5 9.1+0.9 2.9+0.22
12 J&
A2 121.5+7.9 17.8+1.7 5.4+0.6 0.3+0.1
B4 73.6+2.8 11.540.9 8.5£0.9 2.8£0.5
CH 109.5+3.7 15.941.2 5.9£0.7 —
D4 55.941.6 10.1+0.4 10.2+1.5 —
©. P<C0. 05, K B R 20 B MBI bR A B LB, — TR
B .
2.4 HHKBRN VEGF g gib e dE 5y A [6) i %)

AR R BEA LS YR AT E R0 5% L (P<
0.05),C 41 D 41K BUAS [7] B Z1 14 5 35 41 U4k 2 e (6 PP 43 2%
S GHFE N (Z="7.342,P<0.05), WFE 2,
2.5 BHRRBARIKKEEZSR 12 J8K,B.C.D 4 KRM
IRIEHER A GR W4 R E R A %I E X (P<<0.05), i
% 3,

%3 AEGROHBEBRFABRNBRERELER (1)

51 134 113 139 IV 41 Vi VI

B4 0 1 3 2 1 1
Cc4l 2 3 2 1 0 0
D4 0 0 0 0 1 3
3 it e

Bifi 2 A 38 KT 1 1 i R £ 45 1 0 DB DR 1 R
AR A TR E M YT DA S T AR A S, BRI
93 BB T B 2 R O R L bW DR R 0 R A R PR
757995 748 ) e TR SR B 22—, W] 43 Dy Bl TR R MG B R L ) T
L HH 1 R R 1 B A 4 AR 5 HE R B R A O R A I 4 N 41
Y 20 L TE R - 30 40 b 5 L 55 LR B0 I BB 0 I % R A T B
W B R B R

WEEE & B W R0 58 A0 T I A I 45 T i 55 400 T e 2 47
o VEGF By 3% 3% FiO6] I 74 K 40 M 0 35 5 /E & DI AR O% . b
W 3 55 0 PR B I Ak B R N DA G . B AR Sl —
Fift 22 T fi B SR AP SR ) 5 o LA 76 B F 5 10 IR0 55 955 745 144 )7 3
R —E RS AR RBFE R R 72 B Wistar K
SR BEIE X 52 M2 o LA X B FR i R BB 0 R B A2 A
VEGF ik 5% m ,

SEIG I STZ 8 63 5 9 77 36 g 2 0 g s R ) B89 722 1Y
KRR, STZ J&—Fp DNA i 3k Ak 3 5, % 1 AR i o 5 B4
Ji EL e 09 40 i B M. STZ 0T LUK & £ Fh sl 4 16 Bl DR s 45
R 22 FHF R RN B PR A R A D &5t 72 h
B~DZ1 K B 28B4 . 356 B R B 19 4 R s A 7 A4 4t
B .

R DR 55 A T B0 A e A WL 35y 52 % o M R R R 1Y
SRR B PR s S8 2 v I B i B 1 S R AN R 4 I Ak ]
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YRR 7T LS BOL A 3 — 3R 90 0% 93 3 A AR A A 4 Py i A
— AL A B (eNOS) 5 #: 19 F B T — Ak B & s 2>
I AR 540 A0 AR AR B BRI Y . o LA AT LA 8K R LA AR
T2 0 PR A I K B AR e T AR R B O B
eNOS {f ¥ U 08 A B Mt . TRV S o LA 89 00 1 AT L ik
FHLARR IS RARPL, LI M B A 1 AT . AW, C
A EE HOMA-IR BB F B4ifn D 4.

5 AHKRBA L, B~D AR B SOD.GSH 7K
WA - Uk BB PR 199 1 P A7 7 0 5 1 48 Ak g 38 R I s C 4R BR
AR 20 i SOD JEEFI GSH K EHHEEF B4.5F D
41, FLHE R R HE RS 2= LT SR o LA 7T LU 2500 Bk
KRR B AATE Y . C 490 M 20 41 VEGE 33k K F
D ARG UL o LA AT LI VEGF 5 [ 7600 W 8 - 1 2
K T TR0 PR R B AR ) R A VR R . LR A K R
) 1L-6 7KF AN R b 20 C 20 2 e e i R BEAR T BUD 4,

KAELBEFE K B W DR o A 090 6% s A% 18 2 0 9 I8 i) VEGF
TR R AT LA R MR C NS E SR
538 BN T G 6 NADPH % {6 B8 . 0% 1) NADPH % {1k f§ 7]
PUE 35 S 3% P 0 7 28 9F B VEGFE B2k k0 s [a] Bt
e ML 7 S0 R DA SRR I AR /0 i 457 1 488 495 3 B4R o it 4
HIR L, B CIRZS TR 3 VEGF [ 38 3 RGBT A= 1M A5 % .0

g5 LT IR S o AL 1 R TT DA AT R4 ) K B M i VEGF
B 25K . 3X — 1R FH W] g 5 008 e 5 28 R Be 40 i 08 M 4% o AR
LR Z A ML, R HRP.CH AL BT KR
VEGF 7K AR T A 2 R B 42 75 W PR s 0 I 595
AT S Z A AT IR ARG

S % ik
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