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Abstract

e AIM:. To investigate the relationship between visfatin,
human serum amyloid A ( SAA) and tumor necrosis
factor « ( TNF-oa) and pathogenesis of type 2 diabetic
retinopathy (DR).

« METHODS. Patients with type 2 diabetes mellitus (DM)
without DR group comprised 35 individuals. Type 2 DM
with nonproliferative DR group included 33 patients and
type 2 DM with proliferative DR group was composed of
36 patients. The control group consisted of 40 healthy
persons. ELISA was used to detect the contents of
visfatin, SAA and TNF-a.

¢ RESULTS: The expressions of visfatin, SAA and TNF-a
of patients from the 3 patients groups were significantly
higher than those from the control group (P<0.01) and a
significant difference existed between the patients groups
and the control group (P <0.01). There was a positive
correlation between these factors and the severity of
disease. And the 3 factors were also positively correlated
with fasting plasma glucose ( FPG) and glycosylated
hemoglobin ( HbAlc) while negatively correlated with
insulin concentration.

e CONCLUSION: Visfatin level of serum from patients
with type 2 DR could reflect the fundus vascular
endothelial dysfunction and the disease course of
arteriosclerosis, which suggests that content of serum
visfatin may be closely related with the occurrence and
development of ocular fundus arteriosclerosis. And SAA
could activate the expression of tissue factor in endothelial
cells and monocytes, therefore, the formation of
thrombosis and the instability of plaque was accelerated.
visfatin and SAA could promote secretion of TNF-a and

play the roles of medium in inducing inflammatory
reaction. The abnormal expression of the three factors
could accelerate the remodeling of internal ophthalmic
artery and the growth effect of new intima and promote
the disease evolution of type 2 DR.
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B8 35 0T RS D5 2 (visfatin) . A IMLVE VEMFER T A
(SAA) FIIRE PR FE I ( TNF-o0) £F 2 B0BH PR A0 ] Ji55 555
A5 (DR) AR AL P A A D&

Toik R PR 2 UM R FR A A R AR 4 35 1], T
DR 4133 {51, 34583 DR 21 36 141, [A] e BE4E 40 5] flt 5 1 5
NABOST A, 107 FH BRI S 28 3 Afr i ( ELISA ) X DR A4 1L
W visfatin, SAA T TNF-o 4 TR

L5 .2 B DR B 1Y visfatin, SAA F1 TNF-a £k B3# I
W(P<0.01), WIEHXBA[ B EFRITFLER (P <
0.01), H 5/ Ms m vEFE LB A 56 P I 6 A2 61 7 1 5
visfatin , SAA | %5 & M4 ( FPG) WAL 1ML 2T 25 11 ( HbAlc) 2
IEARSC, 5 2 AR BE AR A G

£Ei8 . DR BE MK visfatin KT+, BE Sz W 8 25 HIR R 1ML
N B DR 2= AL G0 R S bk i Ak ™ AR R B I K
visfatin 7K 7] G 5 HR IS o) ok A 4k 119 & 26 Fn  J %% D) A
5T SAA BT PN Bz 240 A K PR A2 4 it e A1 2 IR P 1R R
ik, e AR T B M BESR B ANFRUE ; visfatin A1 SAA #BRE(E
HE TNF-o 53U H-AE A ROAE R PR B A EH, =&
() 5 3 IR EAA (et AR PN o ik o 98 AR A DN T A A KA
I AEHET 2 B DR R EEAS R

SRR IMERE D 2 AT SE MR A A IR SR 58
T BEBR A BE S HT ;2 TRUBE DRI PR R JIE5 2
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DRI A I B A5 ( DR ) A2 B8 R ( DM) e L 9 g
A I RREZ— , S i DM R R B F 8P Kk
HE ML — A RS2 o AL R A A 2R 48 2 4t ik, F
RRMEFMAME T25 T2DM BN EAE KR, &
BN ERE T 2 (visfatin) A IMIETEMFEAE 1T A(SAA)
FPIRE IR HE R F ( TNF-o ) 76 IV 0 R B AR A A R Fa A
FRT 2 0 DM A 140 19X B A8 8 28 5 A0 A 08 28 1 56 2R
K HAE DR ZHRHLG] g ZAEH
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F1 SAMBHNEIEIRO LR XEs
il n(fH)  FPG(mmol/L)  HbAlc(%) INS(mU/L) TNF-a(ng/L)  visfatin(ng/L) SAA (pg/L)
TCAR R A 20 31 7.78 +1.67*°  7.64+£0.41*  7.85£3.26" 51.4+6.5°  56.32+25.64"  3.16 +0.55¢
5510 DR 41 30 9.30 £4.86° 9.82%2.41° 6.87+2.85° 120.5+23.6° 59.69+19.58"  3.78 +0.98'
HATE I DR 21 29 10.31 +5.86 11.08 +2.16  5.46+3.22  167.5+32.5 65.35+20.74 4.59+1.05
IEH N BR A 40 4.87+0.63"  5.65+0.43" 10.32+2.87"  3.4x2.2>  48.65+16.89"  2.49 +0.47"

*P<0.05 vsi¥ 5t DR 41, #4751 DR 41;°P <0.01 vs%% DR 41;°P <0.05 vsHi5t ] DR 41;°P <0.01 vs75 5t DR 41, #4541 DR

#,'P<0.01 vsHEHEIA DR 2H,

1 & MFE
1.1 3§, 3 2011-03/11 A 1E & % IR 4H
40 1), Horp B 20 6], 4 20 f], A% 59.25 +6.5 %, G
DM 73 I B oA P2 s s I | PR I 5, OUHIR 5 A
EHRICIER . DM 4R [RIIA B 9 20 B 2 8 DM A Bie
B 104 4], Hirp B 56 1), £ 48 1, £54 1998 4E WHO 2
WiknifE . DR 12 Wi e 4 [ R JIC 9 B 1 4L 1) 2 1 3 PR s 400
559 25 12 WK A v | AR B L 42 PR IS B R A W ER 40l 3
ZH . (1) JCHR IR 55955 5 24 ( Non-DR, NDR ) 35 4], Ferfr 58 18
B, 417 ), 4% 58.5 £6.9 & JRHE 6mo ~5a, (2) 15 5t
DR 41 ( background-DR, BDR) 33 %, H:rf 58 17 4], & 16
B, 4E1% 60.3 £5.4 % JTE 3 ~ 15a, (3) %1 DR 41
(proliferative-DR ,PDR ) 36 i, Herp 55 20 5], £ 16 ], 4%
65.6 £5.8 % JifE5 ~20a,
1.2 7% ZINEEEE 8 ~ 12h Ji, =7 4 B2 i i kIR
HUBEI SmL, —#80FH EDTA-K, HT5E BB TR Ak i
£1E5 1 (HbAlc) ,HbAlc A 2R FH A ik (B 20wl
EDTA-K, fLEEA AN A S 2mL 3% M5 | 584018 51 )5
10min , R AR MhRek 65 Bl _EA Ak A A ARG ) . 55
— A A R S A I EE [ S S L (5000r/min,
Smin) , BG4 R W45 . — 10 F -0 2 25 1 U ( FPG ) il
JE 55 28 (INS) R B, FPG il 7 SR FH 7 %4 W% 420 1k Il Pl A 72
(AARST BT AR ) | INS 3000 5 SR TS e 988 53 vk (RIA)
G RE T AN 72 5 55 — 103 B T-20°C VKA AR A, T 46
visfatin, SAA Il TNF-oc I8, — 35 e 58 A 0 2 2R FH Tt B
B EW L (ELISA) 350 & 458 25 B IND /28 ") 44t A%
P8k E R BEP2000 4 [ ZhEEFRY

Bt AdFH SPSS 11. 0 Se -4, i1 i dh %
FH x + s FoR, AL BRI ST REAR ¢ K56, F8 bnAH
K JH Spearman SEHAAK M, P <0.05 NEFHGI#
2R

DR 41 FPG,HbAlc, TNF-a, visfatin Fll SAA 7 it L%
B 55 T IE N RZH (P <0.01) , 1 INS B S8 AR T 1F % %
WA (P <0.01,% 1), B DM s Fe Ay 4E K, 0 0 537 151
¥ 5 FPG,HbAlc, visfatin, SAA Fl TNF-o S 1EAHIE (r =
0.828,P<0.01;r=0.763,P<0.01;r=0.755,P <0.01;
r=0.791,P<0.01;r=0.854,P <0.01), DR ¥ 5 INS
W B B E A (r=-0.782,P <0.01) ,
3 iTig

DR J& DM f 8 UL A8 3 il 48 0 e =2 — , HLFE A i 3
MO EE  JR AN PE 0 50 JL RS AR TR it A5 JRE 1Y)
TE R PN Rz A At A A 2R A e i, H alTE. & BUIE i 4
ML 725 DR A HT A 1055 T B K 240 i 344 B 45 — R 5%

40

HECAE | A5 30, 55 B2 visfatin 1 SAA 7E DR 19 % 24
KIEPREZEEH,

Visfatin J& 2005 4F & 30 HA 25 4 )0 06 5 52
A TR 5 A FH A BRI R LA DO I i 197 2 2 v v
JEFRIA, HETXT visfatin X5 UM A 52 58 W9 1F FH 8k B 5 |
AHBEH . Visfatin B8 & I PN Kz 40 I 2 B 43+ 09 235, AT
FERN e T, Wang 25 HE Y visfatin f 5 8 3
STTE LA L f 54 B, 02 2 ML Bl Bk ods BE R AR (AS) 1 &
R, Visfatin B BAA R RAEH, A L TNF-a, IL-8,
IL-6 FLEAAZ AL E A -1 (MCP-1) 88 R P F 1y ik
T M W 7 TNF-o0 1 TL-1 8 B2k 3 XA visfatin A9
FIk W B S5, 0 98 PR S B 3, in sk T2DM
B DR AR Dahl %7 & B visfatin 76 2O HUAE
BB B 54 05 A 5 ) S e T, s H S RN B ik B
HORTRE ARG, A 2 2 3l ek 0o g S8 O A T 4
2 visfatin B4 W FAE 55O & o Spiroglou Ll 4y
WESZTEEIR S kS5 HE BT L 2 vistatin 7K -5 TR 30 ik i
WAL SRR ZUIE ARG . Visfatin BR7E Jai 0 52t el bR 2 Jok ot A
B Ak A1, A i 2 7K A 5 e U 9 R Sl e bR 3 Bk 2
B HESE A Kostapanos 45 $){3H , B &7 1R A T w] [
RIS visfatin K F, BEAE A 7 FHIEBEERH ., T
T2DM & IR 53t JhE , 76 e g (%) Tl B, 35 7 1 FH At VT 28
i visfatin 7K AR E B AERE T2DM AU ZE S AESE
RO L5 95 0 RIS i — 2D A . R Ut visfatin £ A 3K
% T2DM H1 DR 7 OB 522 85 A DR B 8 3897 s 12 Al
IBITHE R,

BTV 245 KB, T2DM B3 1% A visfatin &
VR R IR A2 IR B TR X S AR T A R —
0, BR visfatin 7] BELE T2DM B9 & E DR 3 f b &k 4% —
FEVEF ., Kralisch 25" SR FHA R 02 198 5% APk E ot A7
visfatin FEF MR TS, K B visfaitn 5 Q25 &1
WYIMISE, Filippatos % B 58 & B, 1R 25 A AF 34 41
B visfatin 7K F- B & /& F £ B IE % Az 4, i 3%
visfatin K5 4F & H Il = R A B K OF 2 IEME, 5
HDL-C 25 AH3E, Z 08 4 I 5 Hr 45 BIAH R 45 L, A
SEE R IR, MK visfatin 7K -5 FBG 1 HbAlc 2B B 1E4H
K, 20 WA S A 2 W A 25 G R A LRl 43 1 R AR
FEIMAE visfatin ZKF-AOME—FZ MR K (r =0.410,P <0.01) ,
Pl 25 18 1M 3% visfatin 7K S 5 4% 8} 28 & 1E %8 V0 A 5%
visfatin 7K V-5 INS 28] B (1 774 ¢, Fukuhara 251 5%
KR, vistatin B DARFAR I 2% 765 285 4 A1 INS () 7K, DUTTT 3
S INS (8P, Chen ST 93 & IR visfatin K528
J INS Fl HOMA-IR S 1EAHC, {H Berndt 55057 75 13K
visfatin FY#R BE 552 0 INS BUSMEZ 8L (FPG A% I INS)
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ToAREET AR S 4k B g , 1M visfatin ¥ & 5 INS
HEHCHEBOCH M. 59 DM A EL, T2DM A BE T AS 95
I 0 R e g, R AR IR e o v T R AR T, Z2 IS (R
T BKZL JE T2DM BE B BRI TR, ALK
TR AR A TR B85 19 B AL CRP il visfatin B /252
M) T2DM £ % & 4E AS R, i — 28 /s I 2R visfatin 7K
IR T2DM B & A S sh kil R LY R EE R &K

SAA JE—Fh S PER AR N & AL JE FEIEE AR R
S IR R E A, AR 2 I A N H, 48 TL-1, 1L-6 Al
TNF F#, SAA 76 FFIE rP R Bl 1 15 0 4 RN 2T 24 - 40
A B, AT T B A B Y 100 A5 LA EE g H
A 50min 247, SAA S5 B RS F (HDL) A 5%, ERETE
JRREIAE)JE ST HDL B9, SAA — N4 51 o B (R 4 2
HEER = REVATER FE R 11 A (AA) JREF4ERY J7 T
TEANRI RSB H, 7002 M 2 RE 5 5 Hh 2 — ™ & 1 O &
SE, IEH A SAA WRESEIME M 2. 33mg/L, SAA 1R H
FEXT T AR 2 HE S R A2 W LML Cr BT A BRURK,
TEHEBR YL A 15 0 R, SAA 1Y 53 T i o B A A 2 i
SR N A R R B2 W E.,

SAA B AS WA CHLEIZE Z M, HEIREZ
S At 2 5 1 R B R % A2 B D RE AT 52 IR AS Y &
Ao FE/NEURINZR ) Bh Ak oR AL BEB R 247 0] e A SAA 1)
FELE IR Sl K EE 40 M T A=A SAA, 5351, SAA 1Bk —Ff
EENS & 1, BEVE T HDL Y25 Mg fish e, BFoE &,
SAA BEMGN AS BEHRAAFRE L, FE AS IR AR S, /]
BERS S FAEMOVE . 9 4 T2DM H 3 K3 48 1k I vy 2
WERR B0 AS BbRER, (HI2 a4 AT 678 i 2 18 P
TRACE R R PR T, T SAA 25 X SUTE [ AR AS
fal bR, 1 H S5 AS L, SAA AT {E JHK %
FERREE H (LDL) By %Ak, AL B i 1Y LDL Al i 5 4 2
AR BRI TNF-o0 977 A=, A 5 B0 200 - 5 s 4
SNBSS A, T 10 A S 1 L0 f 3 5, T T
W5 AS MR AR i RE , 7E Rk RN R S B
HAS = F 2 [A] ,SAA T JEAH BV E AR 2, B R 1
R P2 T B AS BTG R R 2 — B WS A BIUESE, SAA £
106 11 A5 HP ARV FH BSCR BT FFE BE

FLLE 1990 AERHI I, Meek 2512 2R 30 AS gk i (9 4
KB B 20 67 ¥ AT A 1 5 40 05 9 7k 44
i AN E AR AR A 2 BT SAA ) mRNA E
ST SAA B 5 AS LA, 1 AS KU 5T (ICARAS) i#
LENER T 1268 B g I X H i A7 250 3h ik oRE 75 4G 2
RGN 25 20 Jok L3738, 42 e A5 R 43 2%, B o Hh 0
fif CRP(h-CRP) Il SAA B} & i, h-CRP FI SAA M HERdAR
BEIM VSRR, 5 AS YHE B, Yok RA AS
TEAS2FHRAE 5 R I 2 [RIAF A6 2 VDA S | i 2 I 46
PEFRTEY) h-CRP F1 SAA (3N m] LLSE 52 76 sh Y 77 7
h-CRP Fl SAA /K- 5 25 7t 5 3 i 2% 708 DR A&
| T2DM B F S FER 2 SAA AJ{E K DR S HF 2 W FIiG
IT I — A0 57 9 T P 2K Buyukhatipoglu 25 (14 BfF 5%
UERH, FEMS MR R B | I A5 B AA 0 5 B 19 SAA 7K
- 530 50 ik RS- 2 TR R S AR DG, Wilson 26T 5T
I, SAA BT LA A -0 U™ A B 2 BB IR R, M
MAEsE AS %2k,

TNF-o St —FhEA T2 A W40 P B 40 M R, 1 7k
TR AT A U  A AE WSERRON T TN - 43 006 7K - g AR
b5 DR ZYIMI5E, TNF SRR . (1) F-E W4 R 50
KR AnAE, TNF S 5AT 2 AR YiE vk 2 IR e -+,
£ TNF-o A1 TNF-B PR, Hir5 3222 iy B A% M4 i 3R
SR R F R R A R R R A
MSIE T T 1B Ik EL 40 M K2 NK 00, 5 5 e 8 5 4 i
RIEA K, (2)/MRITAIL, 1E A s 2 R G0 —
3, R 28 A O e — o B ) 200 P SR R, B G R A
RGN G SAE B3 R I R 28 A 1) O S P
o (3) P JE 200 A, A0 X B o A ] 40 A e 3 9
T2 DM ol i A5 748 ) die S R B A 22— R4
MEFBET AR T B4 A8 19 58 8 M | 38 AT DA PN Bz 4
JL g A 2 Fe gl A DR R A B e B A | A
RN PERE N, B TR A0 A 5 A T LA A AR R
BRI 1S, A ) A4 Bk i A5 36 P 3R PR B4 s T g =
W DR AR, (4) M/MUME 40, PDR 2 INS K
P DM A—A 5 WA I A, AR I BRI 24 145 B 2
L PO JIEEA T BT AL i A RS MR AE . PDR R4 20 255 2
AR 2 I A5 IOELZE AR IO e I, I i ot /) 288 AR
REFEEMEF, TNF-a 7€ DR &4 F g /EFALEA L
LA (1) P97 100 -4 D) FEE 52 B ( BRB) |, 1 = 400 Do) 62 ot 45
WBPE F BRB Z 48, 76 = U R85 A0 & A
SEE BRI T A0 1A A 25 4 RN T R i SRR R
B3, ol 400 D0 A5 Ak T e oy Bl SRS X Bl AR e T
T AR DR S i A A e DR R ] B T S 68 i A
B F TNF-c 389001, TNF-o T2 4340 T DR L% 9 B2 41
MR TET 308 2o T A0 DO B LA PN B A LRI €8 3R b R A L Y
S LT 0 BRB B IR BRB BB IR BE R AT 1 i
BB BEER A DR AR 3 58 PR S 100 B A0 19X
A MAS AR B 2. BRB IR S, 3 3 4 v 240 i A1
FoKOEH R W S 2 DR PR, (2) TNF-o 7] 334
I 200 i A 4 7= A TL-6 F IL-8 S 4 P 7, 34 i
PRI Jeg 38 9% A Jz I, A 1 26 2 AR KR (EGF) (i
INBRIEE AR K K T ( PDGF ) 25 A i B s O b I) FE 184 5 4
) 38 T 55 4 0 486 A e ¢ S R P 2 i A
3 ER R 10 1T A5 78 TNF-c 75 e 184 M A S 00 ) O 1f 45
T A5 P o SR I A A I T A A LI A P B A
ST W Sl S A P TA N |N= ) o (IN= T v o =1 R o4
FIRESE ) M5 AN B T , 5 B0 S AR I 7 & A & i =
TNF-o £ 76T PDR FEE &1 4 1 45 S V0 40 A, 0 P9 65 o,
PN A0 B A i A0 B b, B HLAE PDR B AR il A
A AR R EAE 4 B DS I A I A2 B e
KPEREHE MBI, P W R0 R0 B 1t 378 348 fin A sk e
P L A AR DX i 2 e o e k7 5 5 SRR I ot 6 AN
A8 FFRAE S, 0 2 T T R 26 1T, PRI PLEE AR 1 € 55
KA AT VS0 SN 0 S P SRt/ NS ORI P 12 240 i
PR/ IR AR A R R A 223 S8 28 i /B R A K
PR, 3 3540 7 e 2 2 8 i 45 4/ 3k o a7 1 A LA
F 240 ) 34 5, 5 SRR PN OB AR i A T AR, £ F PDR 1 &
AT (3) HEEAMG AN, TNF j# it 5 TNF-R B )5, {2
FORTAE B SR 20 A0 Mo ad A K R s i 4
K F-1 (IGF-1) Al INS Z 4K B AN, (4)

41



ERIRRIZAE 202 F 18 F£12% S£1H www. 1JO. cn
B815:029-82245172 82210956 B F{=F5:1J0.2000@163. com

VA RAE KN, TNF-u J& 48 AE HiT 20 i PR 5, SR AE AL 46 B
Be FEAR RN F TNF-, IL-1, 1L-6 F1H AL 5 VA
C3a/CAa/CSa FEHIT , LA A B2 M 2 3K -1 45 325 A1
TYTL-8 A5 SR Aoy . TNF 25 2422 o 266 B
SRR IR DT bk £ 200 T Wk 200 81 AR AR 7,
PR E 2 W DR AL 45 T 18 M KRR R
AN B A oS R N e ) R F AN U b
PRSP 20 b, DA A8 O , 4 3 o R A e
MY A AE T, (5) TNF-a AT S INS 4650, AT
Sk DM R HOFRAE M & A R,
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