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Abstract

« AIM. To investigate the relation of pigment epithelium-
derived factor ( PEDF), tumor necrosis factor ( TNF-o)
and adiponectin with the pathogenesis of type 2 diabetic
retinopathy (DR).

« METHODS: The study group consisted of 104 cases of
type 2 diabetic patients. The diabetic patients group was
divided into non-diabetic retinopathy ( NDR) group (35
cases), non-proliferative diabetic retinopathy ( NPDR)
group (33 cases) , and proliferative NDR group (36
cases). Other 40 normal persons were as controls. The
levels of PEDF, TNF-a and adiponectin were detected
using enzyme-linked immunosorbent assay( ELISA).

e RESULTS: The expression levels of PEDF, TNF-« and
adiponectin in patients with type 2 diabetic retinopathy
significantly reduced (P <0.01), compared with the normal
control group were significantly different (P<0.01), and
were positively correlated with the process of type 2
diabetic retinopathy.

» CONCLUSION. PEDF, an effective ocular angiogenesis
inhibitor, plays an important role to maintain normal eye
tissue transparent avascular status. TNF-a plays the
media role of the mediated inflammatory response,
adiponectin effects the promotion of ocular artery
remodeling and neocintimal growth. The simultaneous
lower expression level of PEDF, TNF-« and adiponectin
may reflect the mechanism of cell activation model with
immune pathological in type 2 diabetic retinopathy, and

has a guiding significance to immune mechanisms and
treatment of type 2 diabetic retinopathy patients.
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B8y K10 £ 74 B F ( pigment epithelium-derived
factor, PEDF) 198 2R %€ [H 7 ( tumor necrosis factor, TNF-o)
T AETe S0 M TN - 2 RUBE bR 9 A0 I 9 4% ( diabetic
retinopathy , DR) & ALt o HIPEF

Tk PRI W O 2 BB AR R B TO R M B AR 4 35
5] ; 29 51 DR 4 33 £ ; 75 DR 20 36 {5, [T 1E#% 40
51} e e 1F 7 MO BR A o o R BB X e % 4 A i X PEDF,
TNF-o e Ag K HEATR I

25 5.2 FURE RGP 0 50 248 8 & (¥ PEDF, TNF-o J% iR K
EXREBETE(P<0.01) , BIEHMRAF BEHEHE
R (P<0.01), A 5REMHREEMREX.

4518 . PEDF J2HR P& S50 10 48 A B3 1500, X OR 357 1E &
AL SUE L M HR A TR, TNF-o 7640 S 2048
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57T 2 AERB NI RENREERRE, RITEAHG
# I J% i T (pigment epithelium-derived factor, PEDE) |
fithJ8g £ 5 F ( tumor necrosis factor, TNF-o ) K f5 R & 25 40
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F1 RAERE MBEENERER

(x x5)

45 ik AgEEE (ng/mL)  FPG(mmol/L) HbAlc( %) INS(pIU/mL)  TNF-a( pg/mL)
TCAR R A AR 2 31 14.35 £6.02" 7.78 £1.67° 7.64 +0.41" 7.85+3.26" 51.4 £6.5"
#HEHA DR A 30 10.23 £5.12°*  9.30 +4.86*" 9.82 +2.41*" 6.87 £2.85""  120.5 £23.6*"
5 DR 4 29 8.97 £7.45°"° 10.31 +5.86™™° 11.08 +2.16™""  5.46 +3.22°"" 167.5 +32,5°"¢
oyt 40 15.3217.85 4.87 £0.63 5.65+0.43 10.32 £2.87 3.4+2.2

*P<0.05 vs TR ARL ;P <0.05 vs T2 DR 4;"P <0.01 vs IE# %R

1 IR0 F
1.1 X4 & 2008-03-11 {g fF ik & A 1E % X B8 41, 4t 40
i, 3 20 45, 4 20 5] 43 (59.25 £6.5) %, THEFRIR .=
MR R H A AS R s . IUBE  FROBE IE 3, XUHR i 4 2 iR
JEIEH o W PR 2 A ] S0 A g o o i B A 2 BB PR AT
Bt , 75 & 1998 4F WHO i2rkrdE , 3t 104 4, 55 56 4,
4 48 i, DR 2 Wi 4 R HR RS D10 1 4L i 52 %7 4 PR 95 7R
M2 AR, RIEERREELERBEE S R 3
4. (1) TP BERS2E4H ( Non-DR ,NDR )35 71, 5 18 4],
717 B, (58.5 £6.9) & ifE 6mo ~5a., (2) F K]
DR 1 ( Background-DR, BDR) 33 fiJ, 5 17 i, & 16 4], 4F
W(60.3 £5.4) % R 3 ~15a, (3) 14555 DR 41 ( Proliferative-
DR ,PDR)36 5], 5 20 5], 4 16 5], 4E#5 (65.6 £5.8) %,
R 5 ~20a,
1.2 3%
1.2 1iRERE ZELES~12h 5, REMNEE
I H % B AE BB 1l Smb, — 30 40 1M BT 8 5 A ) 25 1 i
$% (fasting plasma glucose, FPG) ME4L il 272 H ( glyocosylated
HbA1 HbAlc) B M BE (INS) , — 843 ML AL A 3 HLiRK
R BUNTE B F-20°C KA 1477, 5 PEDF, TNF-a &
ARERRVEIE .
1.2.2 FPG MERAEHEHEEWLEEZ HbAle RARZEW
IR & B0, Sl % Bl H ML b #5110, F
400mL BG4k IR 5T F A Ak S AT A L REDLRG I, J5E 55 )
E R A AT 5 % (tradioimmunoassay , RIA ) il & .
1.2.3 PEDF,TNF-c REEBAERENE AF &y hE
E IND 2> mIHR At J7 8 O B IR S 9% W B2 (ELISA ), X %
R FEEMER BEP 2000 4 H s BHRAL, M4 # B H & 11
B BB SR AP BRI T A

Gt g it ERE R A x s RoR, {# ] SPSS
VL O Bt al, R o K30 S HER M X 40 0T, P < 0. 05
ARELER,
&R

2 BB PRIG A5 IE % 4 FB 4 i 3 PR 6 2 & TNF-a &%
BB RR LI VE AR K T IR X HRZH (P <0.01,
#1). DM B AR L ACHEAE DM 5572 (19 1E 4 Je 40 )
ZMFEEE Y PEDF 2 MG (r=-0.428,P<0.01), ¥R
JRAEEN PEDF 5 FBG 2 B EM X (P <0.01), ¥ER
WG R B E W b 74 R 7 (PEDF) B B AT
EEXTRBA(P<0.01) AR BERFBEFIFEENEES
PEDF F2X(%2),
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*2 REMKEREKS PEDF B RILE (x x5)

41 5 A% M PEDF(ng/ml) 557K PEDF(ng/mL)
ORI R R 2 31 12.45 £7.41' 0.41 +0.55°
W DR A 30 11.47 £5.78"" 0.37 £0.42%f
S HA DR 41 29 9.25 +3.96M 4 0.29 +0. 197f
E# %R 40 15.32 £3.56 0.52 +0.47

PP <0.01 vs TR PIIERAFL ;P <0.01 vs 58] DR 4P <0.01 vs
kol

3itie

78 B P I 5 2 0 e DL B B0 3 R RE
— R R R AR P, R AL MR
SEATEHE . R A 00 P R 4 L BT L R
ZEAMER, DR AYHEAR BB AIE (1) Rk
B 5 (2) BRI IR ; (3) T B BOTE R (4) IR B2 4R
st s (5) B mA IR . BT K ILE 40 T
257 DR WP AE I 500 0 % 20 O 14 5 55— A 5 B ik
AR MBS IS AR P R BE AR 276 DR R AR R P H &
FEA . PEDF 1R UF 14 B2 40 ML UA 1, Fas 2 i 82 55 58 B
T-(INF) Z BRI, R— Bk, 7] 558
Fq Fas B0 (FasL) 45 &, 015 caspase 4K % 59 IF T- B 8K L
1, SEHIE T, Volpert 257 B3¢ % B, PEDF 7£ 1k
bl et Fas/fasL RGN FAMLIR T, & HE M 90 0 85 2 R AR
il PEDF AT b8 A B2 20 M0 9 FasL, [ 1f 5 26 1 9358 2%
HEMEEEEWILREAY Fas/CDIS Z{h Rk, - &
SERWE R HEIE T, I, PEDF al 40041975 B 37 25 1l 45 7
S, T X E# 45 T BAEF . Stellmach 21 R 455
fif /-5 B dUTP it 1 2R dgi#ric ( TUNEL) 3% & PEDF %
ML SR h A A TR, SR EM,
PEDF &b 3120 %% BR2E I8 T 1 14 12 40 LB 725 44 8 4%, LY
PEDF it A8, 8 T 20 M 55 5 = 18 %2, T 1F % 440
THERT., ANZHRERSZHA, EERBROME
PEDF 7 & B K& Ik, 8] PEDF /8 9% B 1 57 A 1
T SR VA B 2B, REL (b B o 0 8 o A T A AP Bk M4 S
FUBE o DR —R8 1 48 57 52 , 608 FR o T A8 7 % 4
B R B —EVE, DT PEDF 5 DR £4F
FBE S B BT % B, DA 2 S 500 40 4 1 R LA I
A 2% PEDF & & ¥ 8 35 T [, 1 76 58 PRI AL Fn sk B 3L
P R A8 K SR B8 U A 1 4 PEDF i LA P 8 P& i &
B, B0 VEGF, TNF-o, B 4% 40 Mt #4168 (-1 SS90
RS 5E Tk F T FE. 40 3% J7 B, PEDF 55 3% s 1 7



Int J Ophthalmol, Vol.9, No.9, Sep. 2009 www. 1JO. e¢n
Tel.029-82245172 83085628 Email ; 1JO. 2000 @163. com

SRS, KU PEDF AT A 2 BR ¥ 60 P9 IR B &
¥, HOK P T FERT A8 7E DR 5158 i 4 8 & 1 in, DR Y
ZR AL BRTIA N 5 R AR 5, RO R SR

B or 3G 58 , PT B A 2E A M 9 1, 5 | R R 45 B A -4 T,

JELGR BB IR . Fe T i ST ST % BR, PEDF AT 01 i 48 1k
SR EZE LM, I 550 & e R oL
£, RIS AT M A MG SV T A B R AL, R 4
HafERI™ ., iegh, PEDF AT RHIKT &5 4 3R 355 rh i 5 41 I 40 i
P PR SRR B3 0, 3 B 1k s bR S ST B AR KGR
EMMMEIA T S MREBN ) . PEDF 5 DR €401
MR RAgdt 5.

BEH% % (adiponectin ) 2 i g I 2 2153 WA 1) — FP R 57
PR E M, 2 apM1 EE SRR, HETFRE
BABR IR R AR AR R A R T R B EE MRS
AR B HU A AN 30 ok o+ A 4L B 1 F , g Bk 28 900 i
TNF-o 1380 0% B4 400 JH %5 35 % 19 P9 B2 400 i ) B M o PR K
M E R (KR E G, LDLs) (R & K E 40
Maxd By, Bho A, B T S4B i LDLs vl fi N
B 4R 41% |, fo JE MBI 20 25% 1), Heeb R 4 ke P
B AR MR SCHEAE A, e S B 4 e LA W Th B, TR R
Do 5 00 L 57 5 0 ) ML A S A 3 o 4 A 31 )
it PR 20 B g e mE AR S R A T o, R E B B
AL B (SOD ) n] X &b 4846 of 8 34 555 H A% PR K7 400 A
K JE AR R VE X HE N B AL OFAE DR 3 % 0 TR
—EVE ., BEBEE /M 4 L K. Ouchi 2™ B 5%
KA SMATE b BE B K 7T LIAE N 2535 0 00 8\ # Bk
N B 0 M55 A R LA B A0 A FE S5 M 0 9 K 4B, 4k ik
BRI AT LA S A K . BT O A IR R IR K T
DASTE N B 40 Bt b — AL A& B (eNOS) |, T — 4 1k
A (NO) A 38 n, NO Ay P B2 &F 1 4 it : NO 5 5 L
FIETSKVE I cGMP 45 ,NO AJ G nl M S H R A 1L
i (sGe) ,iZ B fiE L =B8R S 7 (GTP) 1k, A B <GMP,
W ELEE A C, LR E A e s iR 1k, 514
EEMUUAIES . NO B AT LIS M S S T, A 4
/MR SRR BRI S ER . NO 28 S0 FF Mk i B
T, NO P A K M | R T
LA S P R R S WS B R 4
AR SR VLSS g8 NO XA PR s T X LA i A8 I R AR
KRR PR o BT 20T i UL IR X i A R 1 4 BB R
35, FRACALA AT B 7R i B A I B 5 1 v — B
ROME . BEFR R R E AR T35, B2 8k DR Bk K&
B, iS5 DR pREM s A HEE R IRREEA
SR RERE L BT RAE R, Hol i B 5 /MRATAE A K
H T ( platelet-derived growth factor, PDGF ) BB %5 & T 1
HA S0 1018 WU 9 38 58 2 1385 . Chen FHFR A
PGk 2B 1 BN ILAY 3 S (PI3K) 34 428 o1 38 ot % P
R Mg B i NO, JF H AMPK B2 1k eNOS 2 5 it 2,
SR ARG T, BB 28 2L IR B B 4 08 42 B 4 Bl ik
Joi , HBREA A P R JEL A 0L B O T VLB BE L B SR A JE B
F BRI R RS e AR PN T e EL I 2K BE R R A B IEH
KI5, P B £ g JEE T I A o LR B e PR B e

Okamoto %'V 3 K 19 apM1 cDNA JF5) BA ik fiE 1)
B R B 2% Ao B 214 1 B 3 ik i A apoE/ L ( L3 Bk 3k
FEREALAR AL ) (P, 2wk SRR I AT SE 365 , 3 ) ik e re 4l ik
B 7R S B8 A 6 MR BB T AR E BN T BB AR R R IR Bk K At
WS SR B KRR R (LR AR R, it — A 5%k BRI 9
&l VCAMI, SRA, TNFa & CD36 mRNA k7K, i ik
RAE R TSR b R e & R B EEAEA .
e AT T 7 T , ARG 52 1o M 7 o 3k % P IR IL 37 & ( forearm
blood flow , FBF ) & 1F #} Ifil & P9 K Ty i i) — Ff S8 HL ] 5¢
B 71, X T 06 B FBF I {H RE 6 7R &7 09 50005 1
B R LR BT B 5T £ B, FBF 1848 5 1B kA9 ™ &
FREEFFAEAR G , 4N FBF WA 55 AE B 45 21 BMI 2 46,
i M 3¢ S BE K K SF- 5 FBF {2 IEHIX™ ;¢ I EA
160 IV R AR Fp R — AN Al SR TR 7, S e Do e ik
TR —RAE R ZH, AMEIRAEBRE S C R EHK
T2 BRI AR R, BRI A T RSB R Al CRP
HEE A Z N s Bk P BEJE B (intimamedia thickness,
IMT) 5.0 i 58 3 995 19 U 38 B0 L8 F A fa RS FE 2 )
MISE, Pilz 217 X} 140 4 75/ 4EREJok & BIF 52 2% BRI 3% A 166
RSBk IMT 20 B HE AL LR (r=-0.34,P <
0.01), 5% %% Mg & A L g HIEE A Al 2IEM X,
NO, ET1 K& MCP1 78 kil tERE L iR i B e kK 2
AIFE , TNFo b — 28 2L 49 R AE A 5, 76 08 R s B i 3
JFRERETHEA R, WITMET &I TNFo Xt F
I PN R 4 B F T, 45 R R, I P R 4 L% TNFa
FIFJE , F NO K iNOS FIkHE N, eNOS FIKFFAIL, 5 B 1
gy NO EZ K iNOS F= 4 my it fa 1 NO, Rl B} ET1 K&
MCP1 (R B 38, i —HEsE T TNFo X7 F I &
Wt . 22— E BRI EMERE , M8 P9 52 40
NO 430 /b, Hov iNOS 35 P B & PR 1IC, eNOS 75 M 71 7,
H ET1 Jt MCP1 ik gRFEAR, (B4 5 % BELH A 22 5%, 1560
NEBEZ AT EB 70 i 5% TNFa XN R 7. H Ak 2 500F
TN I A K A eNOS f3% 1 852 Ca®" 1 PI3K
BER T, TNFo FUASHK 2202 &t bR s A% v ik —
HHR5T. NFcB {5 558 B VE A 00 Bz 401 R 6 8 52 1T 64 ¢4 .00
547, TNFa 2238 57 NFeB {5 538 55 A 5 8 52 240 a1y
RAE ST, 3875 BRIE K L a] BEAE T NFB {5 5 1 ok &
BHSORFEREER , X BTl — SR,

5 PRI 14 09 g I B s ML R R 1 R AL, TE
e BB 2L L K P2 ¥ ( advanced glycosylation end prodrets,
AGEs) % ,AGEs 5 E B R & T M Z R 55
REAFEMMRAR(IL) -1 RS RFEAKE T 1 Hl TNF-a
L N T A A . AR B 1 & AGEs AT YE R B
JRECEGUR B, 5 R R N, P A U 4 B U
A, TR B IE L S -E v Al B 5 e TNF-a /947
Who HBEE A RIS § TNF-o 7KF-THE, TNF-o 7E
DR &A= B AL LT LA (1) 3495 1 -+ )
Bt , 44 v P X A3 a4k 5 (2) TNF-oo T 300 98 15 e 4
L B oA 20 7= AE L6, TL-8 35 41 i (5] 7, 434 3 90 Do) i )y
FBRAE RN AR HE R A K B F (EGF) | /MR IR A K
K7 (PDGF ) £ A= it B i - P[] 448 4 Y, 30 98 ot 5 4
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MR, A S BRI ETE L. (3) TNF-o A%
S & R HEHU, AT A 1 HE ARSI RAE A9 KR
KRBT,

ARG RR W] AR RO R B UL PRI R K
ST IE # O R, B B PR P ) B 5 8 BN o R
BRE A A BRI 8 T 100 1 5S4 728 1) S i DAL v A T
25 Bk F KT 0T B A o A8 AE S T JE] 4 MR P B 4R
WD SR T A M B ) R BOR T B A
g, R A G BB AT I, RS R 8 S SO A A A
Y BB T A 0 RS A5 A & A, R Lk R, HC LR LR
AT,

L& Lk
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