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Abstract

¢ AIM: To prepare the model of diabetic retinopathy (DR)
on the basis of the model of type 2 diabetes mellitus
(T2DM) in rats, observe the preventive and protective
effect of metformin on DR in T2DM rats and the effect on
serum Cystatin C (Cys C), and discuss its mechanism.
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* METHODS: A total of 120 male SD rats were selected
and 30 rats were randomly divided into blank control
group A (10 rats), T2DM group (10 rats) and metformin
intervention group A (10 rats). The remaining 90 rats
were randomly divided into three groups: blank control
group B (30 rats), DR group (30 rats) and metformin
intervention group B (30 rats). Except for blank control
groups A and B, T2DM models were constructed in all
other groups. After modeling, rats in metformin
intervention group A were given metformin by gavage,
and rats in blank control group A and T2DM group were
given normal saline by gavage. After 3mo of intervention,
fasting blood glucose (FBG) and fasting serum insulin
(FINS ) indexes of the three groups were measured
respectively, and the homeostasis model assessment of
insulin resistance ( HOMA - IR) was calculated and
analyzed; The serum Cys C, tumor necrosis factor - «
(TNF-o), the levels of Interleukin-8 (IL-8), vascular
endothelial growth factor ( VEGF) and reactive oxygen
species (ROS) were measured, and we observed the
retinal tissue and vascular morphology of rats by FFA, HE
staining and transmission electron microscopy; rats in
metformin intervention group B began to give metformin
by gavage 3mo after the course of T2DM, and other rats
were given normal saline. According to the length of
intervention, 10 rats were taken from each group and
observed at 4, 5 and 6mo respectively. Serum levels of
Cys C, TNF-«, IL-8, VEGF and ROS were measured in
each group. We observed the retinal tissue and vascular
morphology of rats by FFA, HE staining and transmission
electron microscopy.

e RESULTS: The expressions of serum FBG, FINS,
HOMA-IR, Cys C, TNF-«, IL-8, VEGF and ROS were
statistically significant among the blank control group A,
T2DM group and metformin intervention group A ( P<
0.05), which were the highest in T2DM group, and the
metformin intervention group A were lower than T2DM
group; The expression of Cys C, TNF-«, IL-8, VEGF and
ROS of rat serum were statistically significant among the
blank control group B, DR group and metformin
intervention group B within the same age groups at 4, 5
and 6mo respectively (P<0.05), and were all the highest
in DR group. The expressions of metformin intervention
group B were lower than those of the DR group. With the
prolongation of DR course, the expression of Cys C, TNF-
o, IL-8, VEGF and ROS also increased further; FFA
results showed that compared with the corresponding
blank control group, the retinal blood vessels of each
model group were tortuous, and microaneurysms and
fluorescence leakage were visible with the prolongation of
the disease course; HE staining results showed that
compared with the corresponding blank control group,
the retinal cells of each model group were arranged
disorderly, and abnormal dilated blood vessels were
visible with the prolongation of the disease course;
Transmission electron microscopy results showed that
compared with the corresponding blank control group,
the retinal capillaries in each model group were seriously
damaged; However, compared with the corresponding
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model group, the results of FFA, HE and transmission
electron microscopy of rats in each metformin
intervention group had different degrees of improvement.
e CONCLUSIONS: Metformin can improve retinal tissue
lesions by down-regulating serum Cys C-mediated levels
of inflammation and oxidative stress, thus playing a
preventive and therapeutic role in the retinopathy in T2DM
rats.
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2 3wk JHEE A 400mg/ (kg - d) ,ZF) E— EARFFE] 3mo]
23N IRAL A F T2DM 41K B4 T A LR K 9 8 [ 2ml/
(kg - d) JEH 1R, %S 3mo ], T 3mo i =8 K BT
SLER . I 4% 2H T BR 25 1B 1K ( fasting blood glucose, FBG)
F05s W8 ML 38 JiR & 3 (fasting serum insulin, FINS) F§#R, 31
B M 5 ZAEPTHE B (homeostasis model assessment of
insulin resistance, HOMA —IR) , /0> JJiE 2% IfiL 0 % 2H K BRI 15
Cys C. M J% 3R 38 Al F — o (tumor necrosis factor — o,
TNF-a) | 140 i/~ 2 - 8 (interleukin—8, 1L-8) | Ifil & PY
F2 A K F (vascular endothelial growth factor, VEGF) F
15 1 % (reactive oxygen species, ROS) /K, F17 IR K 5¢
Y638 5% (fundus fluorescein angiography, FFA) X £€4%2H K
BRI JES 1M 8 22 s, HE % 0 500 % 4% 20 K BRI 18 4 201
ASRNEE BE 3 I PR B O 2% K RURE I B A I A R AL
Y2

7E T2DM i 2 3mo Ji5 , — HIBUIKT- 140 B K EUITth4s
T XUARHE B [400me/ (kg + d) , B H 11K, 3%ELE 3mo],
XA B M DR A KRR TAMEBKER
[2ml/ (kg - d) , B8 H 1K, %L 3mo ], & T AT A,
G TES 4.5 6mo 5 41 10 HR BRI AT WLEE - ) 4% 21 K
FUMLTE Cys C . TNF-a IL-8 VEGF F1 ROS /K, 74T FFA
WS A A A RRUIREC 1M 55 8 b, HE. 3% £ 00 88 45 20 K BRI 1Y)
PR SUY 25 R0 JEEBE | 375 SR H B UL O BRURU 19X I A4 1 7
MBS (K 1),
112X AR FhM = BN . P 38 1t it 5t 5
2P IR R (I ABT8279) ; B IRAA T 2« L UK G Rt
A PR ) (1452 61650212 ) 5 56 5% 3 4l T 56 . 36
Alcon Research LLC (#t5; 314040F) ; HR JiS 1fiL 5 ¢ ) 185 52
BIL - 58 ] g 5 AR 2y /] (-5« SpectralisHRA +Multicolor ) ; K
BUBE S 2 Cys C . TNF-a IL-8 .VEGF ELISA i) & . VT %
FEM AW AT B2 ] 5 KL ROS ELISA ) & b ifg e
EAEYIRHA IRA
1.2 Fik
121 RBREIESR W= XL A T2DM 4 A1 —
FOSIRFFii 2l A KBRS FBG M FINS #6545, HLEE 454110
FBG {H \FINS Z£ 46 I 315553 T HOMA -IR ( = FBGXFINS/
22.5),
1.2.2 FFARE R RUR I 3 2% G HE 24 50mg/ kg
HEAT IR, XUHR T 52 07 6 0k R i 1 HR R 78 70 B )=, R
BT T IR VS I 7 3 5% LT, IR T 4 10% %2 51 2 4H
0.5mL/kg, W5 £5 21 K RUIR IS AT To o A8 e E A T
B
1.2.3 ELISA 236 K2 2% i 1 T L 2244 50mg/kg JFE
PR A7 0 IER Il S, # & 30min J5 4000r/min ¥
15min , JCF 35 0 550 K6 0 4% 2H K BLIMLS H Cys €L TNF-a
IL-8 \VEGF H1 ROS &, J FLAR s v £ 0O B ()
AR B H Cys € TNF-a IL-8 VEGF Fil ROS
HUR L .
1.2.4 HE 8 KEAEIEE B B PIASIRBR, 70 R
THRER [ E AT HE Bt
125 EHBE BHRRIGRBA 2.5% % 7R
T ESBEEE

B it25 4307 0 SPSS 25.0 #4347 G0 400, S2 e
BE L AR S5 3 IR M AE S 2 A, SR I bR i 22
(X%8) TR, AU 22 5 LSRR N &R 7 225007, 4
(] Fb 3 5 2255 % LSD —¢ # %6 , AS5F 3% H Dunnett—T3 £
I, P<0.05 WESAHGIFE X,
2R
2.1 T2DM X RBRERIETE  T2DM i 5 K Fl— Uit
69 H, TR B 11 B, S # 100% . T2DM K iR
IFET-4 2 BT 5% , 430 TR Smo(2 ) R FE 6mo
(2 FOBPBETS, &5 [t IRl R RGBT,

2.2 £4A KR FBG #1 FINS % HOMA-IR tb# =4[]
FBG .FINS 1 HOMA -1R 2 3 ¥ H A 5128 L (F=
205.708 ,171.955 321.631,¥) P<0.01) , W% 1, 525 4%f
BB A Fb%E, T2DM 44K Bl FBG  FINS 1 HOMA-IR {3
T, 2R AE G L (P<0.05) , #2758 T2DM K ik
s ; 5 T2DM 20 bedse, — W XU #i2H A KB FBG
FINS F1 HOMA-IR i Z FEAL, 2 5 WA 5% 8 X (P<
0.05) .

23 ZHEKXRFFAREER XA A KRV M
M AR5 — 350, AEAT RN, AR 250 Hhors S0k 4y
A, A WL B BERESS 44 (18] 2A1) ; T2DM £H K BRUHRJES T WL
T B B 43 32 /N Bl KB 1) 136 )2 6 A Il 487 9, 6 4 il 457 5
i 3F T LS8 6B 0 (B 2A2) s O WIRF gl A K BUR
JUE I R 4 38 A0 — B, GE AT I, R W RO B e
(& 2A3) . 4278 T2DM %5 #2 3mo B K BUIR S 1% 2
L DR AR i = HOBUNK 93 /] DL Fi B T2DM K LR
J S A AR AR

ANE T FEF ], 55 (%) B4 Bk S HIR JRE 1ML 45 247 775 ob

AU AR S) — B, EATRLI, JC9B A O (1] 2B,
C1.D1), DR 41 (M4 21) K FBUHRR 48 E f1ik i, of U i
A HRAE AR AT HE T X B (& 2B2) ;DR 41 (M5 &)
KRR RS TG #E 1 DX T AR K, I AT UL Y i JEE i 2% Ot
(1 2C2) ;DR 41( M6 41) K FRHR Je it e [ Jo TR ikt , mT REAF
TEBF IR I (1 2D2) . W AU T 7i4H B( M4 M5 M6
21 ) R BRI JEC e S [ S5 Vs Wb , 2 5618 e M JC T i IX Bl —
FHOBUNR T F00AsE [a] A S | 28 M6 41 B BR JES6 725 © B & 47
(& 2B3.C3.D3),
2.4 £AKRIMEH Cys C,TNF-a.IL-8,VEGF,ROS
BIRE 4 KRUMEF Cys C. TNF-a IL-8 VEGF Al
ROS Wk FE 2 5 ¥ B i it 2¢ & L (F=182.128,167.362
166.013 249.265 .76.803, #] P<0.01) ., S525 [ A%f M4 A
AHEE, T2DM ZH A1 — H XU 41 A K BUALE H Cys €
TNF-a IL-8 \VEGF fil ROS & &4 BT+, 2 5 WA 5
T8 L (P<0.05); MK Hidl A KR 5
Cys C.TNF-« IL-8 VEGF fil ROS % &% T2DM 418
BN, 225 E S E L (P<0.05) , L% 2,

A H KBTS 5 Cys C,TNF-a IL-8  VEGF Fl ROS
4.5 6mo Z7F¥AFIF¥2E XL (P<0.01), kg H
LSD-t3EHEAT W LA, 5 SR W fE 45 I [a) o, 5 R 2
X IR B Ho#, DR 4R — FSUIRF 4 B K B i
Cys C.TNF-a IL-8 VEGF il ROS & &0 BTt &, 2 5%
PR G753 L (P<0.05) (H UK Z B K L
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1 ZRSERIHMALERE,

El2 RAARFFAREZER Al~A3 K72 3mo; AL 25 X IEZH A; A2, T2DM 4H ;A3 W UK T T4 A;B1~B3 . JEHE 4mo; Bl 25
FIXT IR0 B M4 41 ;B2:DR 4 M4 41 ;B3 —H XU T4l B M4 4 ;C1~C3 J%FE Smo; C1: %5 FAXTIEZE B MS 4H;C2.DR 41 M5 41;C3:
ZHUIL T4 B M5 41 ;D1 ~ D32 6mo; D125 (AXFHRZH B M6 41 ;D2: DR 41 M6 41 ;D3 —H XU T- 141 B M6 41,
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*£1 HAKR FBG 1 FINS & HOMA-IR tb#; XEs
il FBG( mmol/L) FINS(mIU/L) HOMA-TR
2 HEXTHRAL A 4.68+0.42 13.65£1.79 2.86+0.58
T2DM # 29.75+3.56" 25.60+1.01° 33.85+4.21°
ZHUSIR i A 13.78+3.26° 17.50+1.50° 10.67+2.49°
F 205.708 171.955 321.631
P <0.01 <0.01 <0.01

. P<0.05 vs 25 FIXTHRAL A;°P<0.05 vs T2DM 4,

2 RAKRIMiES Cys C.TNF-.IL-8 VEGF 1 ROS 2Tk xEs
e Cys C(ng/L) TNF-a(ng/L) I.-8(ng/L) VEGF( pg/mL) ROS(IU/mL)
Z5 X IRAL A 492.47+22.79 17.23+3.06 212.78+10.81 4.29+0.56 205.91+16.52
T2DM 41 739.55+30.26° 40.09+2.56° 344.63+20.47° 20.49+1.74" 286.43+13.92°
ZHRUIT-Hid A 608.61+32.89"" 29.93+9.89"¢ 261.99+16.31"" 13.35+2.15"¢ 229.77+14.19"¢
F 182.128 167.362 166.013 249.265 76.803
P <0.01 <0.01 <0.01 <0.01 <0.01

1 :°P<0.05 vs 55 FAXIEL] A;°P<0.05 vs T2DM 41,

=AU DR 4180 ;5 DR 4L, —HOSUICT 4 B R BR
M H Cys C . TNF-a IL-8  VEGF il ROS & & Y0 i F
W 25 BIE B2 L (P<0.05) . HBEERENIEE
DR #H KB Cys C TNF-a . IL-8 .VEGF il ROS &+
1 L E I (1 P<0.05) 1 - H SUIRF Hi4H B K fUIAL T
H1 Cys C . TNF-a,IL-8 VEGF Fl ROS % 1 = A 4 DR
AR, WK 3~5,

25 HEHABHE SEER 2 R4 A KEAIM S
LRI WL, N R e R AN B HE S L S AT A A
FTE R (B 3A1) 5 T2DM 21 K FUA ) I 4% J2 4 g HE 51 #
i, 290 36 ) it ) S 8 0 PR A 2 N A )2 AT 2 R B Sk
A HEB R B, VR AR ([ 3A2) ; H T W4l A K
SRR P I % J22 &5 4 50 3% 240 i HE 5 3% 5% 40 iR 25 IE R
(K 3A3), 525X M40 A He#, T2DM 26 Kk SRR R i A
#(P<0.05) ;5 T2DM 4l bbAs, —H U Fi gl A KB
MR HEIE R (P<0.05, B 4) , $& 7 = H UK it AT LA T B
T2DM R ) R 2H 23 4 A 9 7%

S [) B ] 5,25 1 6F BEZH B (M4 M5 M6 4H) K BRI
JEEAC SR S i 38y e # HLE 4 R A HES 2 5% ; DR 40 (M4
2 ) BRI s 2 S5 A HE B 25 L, 9 AT 24 K B, A
W 225 OH G 250 AR T, R ek 20 O 45 4 e o YR T DL
43253, DR 41 (M5 2H) K RO I I 4% 2 45+ ZE LR, 9
PP J DT 52 7 S T AL DA B A i 2 0 PN R 2 A
I 2 240 B T S 9/ DR ZH (M6 2H) K B IR i py L i 7
TP, e A2 A0 i — 2D AN BT
&, NNIR)ZE (NAZJZE SPAIR)Z M )2 A MBS Y ek b
HEGWFR B, 25 2 10 B 20 055 P R ke, 5 I oL, Jis Py ] AL
ZTARAE , 3T UL EB 2120 L T 30 00045 A R L 4 B A
A BRI — OB 141 B (M4 M5 M6 41) K iR
PR R 45 IR LA HES RS Z5 6L, 0 i 40 B 25 M B O R3S
SRR DR 45 WA ¥, IR 3B .C.D, 5 [AH
25 AR REZ L4, DR 41 K B ) JEE A% 38 ( P<0.05) 5 5 DR
L HeHE, —HOBUITFid] B K BRI B3 ) ( P<0.05) , H.
B 5 5 2 1Y ZE K, DR OZH K BRI B 3 — 25 AR i (P <

0.05) , 1M —F XU Fi2H B BUAL IR0 A J52 8 A Ak S B i
(P>0.05) , WA 5,
2O EARBUMEEMAMNSTHEHBEER SHX
P2 A KRR I 58 400 I A5 Py 32 R S PR B2 40 ] 4
JHLZEL 8, 57 5 Fs PR T P P 52 00 Ll 37 252 1 5 G T ] 4
JRIPREE | PNz 24 6 00 ) 240 e A 0 285 1E R, S % €6 I 4 A 3
A, AR A AR S I, B R % 2 52 B (18l 6A1) ; T2DM 41
R PR 40 L ) 40 A Y S e o 5 R A 0, AR TV
R A SRR TR TH 2% A B 25 028, P B 200 A i 5 9
RG22 BT ) A 5 M AR JE (1] 6A2) 5 —H WL
IR A R B S FEL B8 T 00 D) 5 =6 40 L A5 PN B2 200 i A%
4D J) BT T DL/ S e e oG 7 RE 11 JRE B SRR AE R R A
FEATEH A DL i ik 0 0k DRIp 28 5 P 5 TG 184 J5E (161 6A3)
PR TN AT LAFE B T2DM A SRR 190 5 =6 40 1l 4
25 AR IR B( M4 M5 M6 £H) K BP0 5 =6 4 1 4%
Ji) 240 RELFRIT DA 12 240 R 85 ) Y50 T AT, R AR 25 A T R IR
HELE5ERE JeHJE (8] 6B1.C1.D1) ;DR 41 ( M4 2H) K ELH
DCR) 50 4 0 R0 2 200 B 1 A 1 B s i el A, o
JEEPh AN A 2, IR TR F 0 B 0, B A0 LA A
AR (B 6B2) 3 —HUBUINTTi4 B(M4 41) K AL R E 41
LA PN B 0 6 % ) A A ) S5 0 o 6 2R I 5, o9 B 4
FRUAfLBE PN AR 16 38 22 FL ML 5T 1) 4 M 5 i DA R 2ok A4 Jib ik
(K 6B3) ,{H 4L 15 46 2 %5 DR 41 (M4 41) %% ; DR 41 (M5
) SR AU R 65 40 1T 2 4 L P s 2 A [ 4, S e £
TR, FE AL | PN B 200 60 200 B 45 235 R AT , PN R 40 i )
JE G R RE BT SRR 45 I AR IR (1 6C2) 5 — H XU
L B(MS £H) K R 0 55 26 40 1l 45 P Bz 40 B A% 1 & Bl T
DD i S e e o LA Yt AT DLERTE Y SR e £ 5 (A
JE G SRR TEA TE oA UL b fi DR DT 284, R I A
JEE (B 6C3) ;DR ZH (M6 21 ) K R 19X 58 =6 2 i A8 T30 728 32 i
TN EE M PR S A RE R A R PR Bz A4 2 s SR
[ PN R 200 R 1) A O R A B RS S RN A I
JEL LK ek B A, RS B e 2 (&1 6D2) 5 — FBUIR -+ i 2H B
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B3 SAKRHEREER Al-A3 i 3mo;Al:

ZSENT IR A A2 T2DM 4 ;A3 —H AR T4 A;B1~ B3 J5FE 4mo; Bl . %5

FIXTREZ] B M4 4 ;B2:DR 41 M4 41;B3 . —H XK+ 4L B M4 41 ;C1 ~ C3 .G FE Smo; Cl ;25 FAXTHEZL B M5 41;C2: DR 41 M5 41;C3:
ZHXUIRTF 4 B M5 2 ; D1~ D35 HE 6mo; D125 AKX FEZH B M6 4H ;D2 DR 2H M6 #H ;D3 — I SUIKT-7iZH B M6 4.,

£33 RAKRMiES Cys CH TNF-a EEHITL xxs
al Cys C(pg/L) TNF-a(ng/L)
4mo Smo 6mo 4mo Smo 6mo
ZSHEX R4 B 499.47+30.86 499.25+37.11 499.27+28.40 16.66+3.22 15.41+2.92 15.49+2.68
DR 4 843.64+46.20 960.00+45.76 1172.73+67.95 46.93+3.24 54.66+2.71 64.44+3.60
ZHOBUIRT 14l B 640.70+39.15 782.14+25.53 800.06+34.78 35.56+3.26 35.89+2.81 39.57+6.15
R4 HBHAKBIMEBEF IL-8 1 VEGF S =W x+s
e IL-8(ng/L) VEGF (pg/mL)
4mo Smo 6mo 4mo Smo 6mo
ZSHEX R4 B 206.59+13.34 205.03+£11.62 206.19+14.27 4.13+0.47 4.11£0.52 4.30£0.71
DR 4 380.94+34.32 458.40+30.83 518.56+18.73 27.70£1.57 32.39+1.71 40.91+2.26
ZHIBUIRT 4] B 258.24+29.16 312.44£28.07 324.20+10.11 20.03+2.49 21.87+2.30 23.83x1.51
x5 FBAKXRMEHR ROS FEHNTHL (x£s,1U/mL)
2051 4mo Smo 6mo
ZSHXT R4 B 194.69+18.67 197.12+18.55 198.07+21.09
DR 4 368.63+23.89 438.34x11.21 519.55+14.04
ZHUITFid B 260.45+31.98 302.81+24.04 263.70+13.82

(M6 2H) K B AL IR0 5526 40 L 45 P 2 200 G v, 40 A 1 3
Al LS R AR | 20 MOAZ N R n L S e 60 S5, 2R AR IE
W ERER R IE R BN LA sl R AR K
2R AR YA LS AL B4 (0 BE AR C A JE (1K 6D3)
3 itig
T2DM 23T 41 SE I 8388 i3 114 — i 2 P S SE P 0
28

T A g OB AT LA B A A 25 R A S BE R A U 5 R
—ZHNIF KA, DR S T2DM $5e % UL AC) BRI 85 6 28 22 —
ERR B RBE RSN AF Z MBI FAE IS [ A 0
P AR IR RN R 4 1M 328 1, 0 i S B SR, )™
o H B AP D e 7 STZ R PR R RS2 B 5
DR ) SRS, ol LA T W 58320 9 9 BRAIL ) LA e
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4 ZHEXARXT T2DM X R MEEERNZIE  *P<0.05 vs
T2DM 41,

2 7 0 2B
Il DR

150~ = = FOUUIE T i 418
==
‘£ 100+
=
o
mh
Fi3
50 -

AR

0

M4 M5 M6
5 ZHXUL%t DR XBRMMEEE NI P<0.05 vs DR
2 ;°P<0.05 vs R FE 4mo DR 41 ;°P<0.05 vs JHFE Smo DR 41,

B M0 A9 SR FH v B v A A RIS dwk BB/
F 4 STZ 30mg/ kg & {3 SN T2DM K UL , 25 8 %
L T2DM AR K R EZ & 2Kk 2R KRR, BT a K
Bl i MY = 16. 7mmol /L, H. HOMA -IR T} &5, lZh &
il TR BB S AR BT, B T2DM BERL . R 5F 3mo
Jii, T2DM AT B FRA 25 52 8 R | BRI T DL AR 67 1Y) 9 52
/NS BRI B 2 B A I ), B 40 I A il 5 T L5l
B HE YL g 5 0RO ) 15 45 )2 400 i HE 5 7 53, 40 i
(i) B B S 184 5, PR )23 AR A )2 A i 2 1 B ik 2, HE 51
Wb, J5 5 A0 T 35 S ML B 8 R Sl s, A B A4 L 5 ) 4 L )
20 b A S e R R O 0, A% MBS IV I R 8, 4 A 0 S
OTE R AN A AR | P R A0 B SR P ER v 2 B
) A oS M RIS IS X S 2 S B3 R AR AF5Y DR
BRI A RS AT, T DR A & HLI R 3 B 2y, R0 I
o FAAAL R 3CE DR 19 & A4 & b A HEEH

Cys C J& — 28 ¥ e & e & A mg il 700, s R, B
FER SR BB A PL ARG 4% 2 20 i 38 A ek ™ L R RS
T BEFE DR AR, T Cys CKFEBE S HS
5 DR B ATREA « (1) Cys C M HFfe 7= My REAE I IF
S RAE RN, SCERIRTE Cys C S5 PEREA TNF-«a
IL-8F VEGF 45 % 1k 2 B X+ FF /=1 9 4R A S Iy 2 1F A
K ATRERIHLE A, Cys C 1832 T K v (interferon—y,

IFN-v) - S 05 S5 g L T EZ W B RIEN.
IFN—y J&—F i NK 41 A1 35 4k %) T 40t 7= A= nl 35 4 20
JiL PR, 3 R Ay 4 i ) LS Rt R
AHABEHESYW I (MHC- 1) 4> T #£ K15 S5, IFN—y
SR AR S A G RAEN L, BUA R B,
] Cys C7/NREWEAIIEHINA Cys C SUEIEA T A% T
SR T «B(NF-kB) W30 , 15170 I 2l 22 F 4 i 7 i)
J& TNF-a IL-6 . IL—8 K VEGF 21172 5 o iy & 5 | i fif
RAESLFLK 5 (2) [Y s, il PR A0 A A A o © 2217
TEM I MERAE , 78 Cys C K-S THm i, L Z 7R AT 5
OIS I P R R B A, O 5 R AR AR 5 (3) [
TR Jik 2 LA 16040 0 A5 PN R A 5 T A5 A 1
FH T Cys C % [R] R0 e S R 1) 28 K 430 vl 7= A — 22 1)
WRAE, Cys C AJ3E A 5 00 85 A 7K A i 00 3 1 K% )
R SR (4 2 55 0055 P9 R 4 R 452 45 | i 4 o 9 | o
R, 25 DR AP AR R K
L5 28 X REZE A 2SI X REZE B A L, X Y
T2DM 44 F1 DR 41K FUILE T Cys C & 2 BH 5 -5, [F] B
A TNF-a IL-8 VEGF F1 ROS & ¥ B % T+ 25, H B
FRARRIE R, DR 4 KR iEH Cys C.TNF-a IL-8,
VEGF F1 ROS & i i 3438 W At i o AR S50 5 LA 58 45
B3 RIS Cys C 16 DR (0 &4 F & e rh e 7
BLVEFT, 2 4 i RS Ab R 9 3 T i R i G ) 3 A
5, ATRESN DR R AT SR g B {1t

ORISR 5T 1L 2 AR, FE R R AT LAVE AR YT
T2DM f—Ze e 25 WgE & B, — F SUICAS (L A
VA3 2ok 2 e T A 3R SRR B AT IUHE | 8 AT DA 3 ok s 20 A0 o4
P £ 410 ) R OW IS %) 98 i 52 7 R 4 5 ke 5 28 HR e 45, ik
DR HELE DR B RS KRS AR R Z RIS B R E
WG AT B | A (2 i SOD 4, il R
AIE T H RS W, R E B E R ™, &
o &8, 5 T2DM 41 i, — H WA+ 4l A KR
HOMA-IR .Cys C . TNF-a IL-8 .VEGF Hl ROS & 15 3%
KA, FFA HE F1i% ST R 45 4 7R 525 I IR A 3
ARAFRL, R0 PR 24 A+ 0 B S 1) 5 o A i SR R —
PR ORI AT 5 4550 o0 3 il B2 R 1K T AR AE S5 o7 X 4L 1) 65 14 451
5, AT R DR 1 &2k FERFGE ik R B, FE & E] A
DR 4 He#, —H WK #idl B K B H Cys CLTNF-
o IL-8 VEGF Fl ROS &t W] i T %, H Fifi 5 s 72 (1) 4E
K X SEFR bR A = A A DR 40 5 FFA HE F1i%& 5t
H B 4t R IR OAE %5 DR 21 45 W4 ¥ 3542, ELIR RS s 748
AR 2 ML T e 2 T2DM KRR — H WU
I7 )5, BT NF-kB B A7 To7E AR I RS 16 £k, AT TG
T 20 i I 2 e 81 A A% P -5 R N P R A DG SR R 5
HETAI ] T 5 1 200 i PR 1) 2 S DA B v PR 8t T )
A AR O I ] NF -k B A5 4 98 0 3 [ PR AR
MY Cys C, 3EZE AP 1 A B N6 40 I A il 3R , AT
IR B R 00 55 A R ) T 2 % — FR XU AT it S 3
i TN Cys C A5 19 98 5E A4 Ak P8R 1 T iy il
W% T2DM KAk DR,

ZE Lk, B OBUIRRE A5 A 20 N ML Cys € A
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6 HAXRAMREEAMERNESHEBIRFER

Al~A3 TR 3mo; Al 25 X TR A; A2, T2DM 4H; A3 “H WK T4 A;B1~

B3.T2DM % 4mo; Bl . 25 (AXTIEZH B M4 2H ;B2 DR 44 M4 44 ;B3 . I XAKT-F4H B M4 4H; C1~ C3:T2DM JEFE 5mo; Cl ;25 H X% R
20 B M5 2H;C2:DR 4 M5 41;C3: “H XTI B M5 41;D1~D3: T2DM J5F2 6mo; D1 55 X RLL B M6 2H;D2. DR 44 M6 4H ;D3

T HXUIF 4 B M6 4,

509 TNF -, IL-8, VEGF 1 ROS [ & &, WA 1 410 1]
T2DM A F A8 1 190 58 2 A 98 A B I A A AR I, B — H
XUICAT B2 1 B AR YT DR 1A S25 ) . A B 5T  A7 7
JUEA R - (1) AWFFEH T2 5 R Ak i 2, 2
K HE F1Z 5 v 45 9 b J7 5o A0 190 s 2 2 1 A | s 4 21
FEAKCE AR, JCTE MR PRGN, 5 2 A7 25 A7 e b AL 4
JEELH LR HE — A5 0 LB AIE 5 (2) A B FEAL B 3 T 22 Jg 790 %
BR A 25 1R I DR B 252 HALN DR A R 2591697
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