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. About HUANG Li-Li: Female, born [Abstract] Objective To investigate the relationship of diabetic retinopathy with
s in February, 1981. Attending doctor, + homocysteine (Hcy) and retinol binding protein 4 (RBP4). Methods A total of 200
0 E:It 62 4(}?31; Q;C;qlfzzgnszgo E- + T2DM patients were chosen from the Endocrinology Department at Affiliated Hospital of
¢ ’ j Guilin Medical College during June 2014 and June 2015. According to funds examination
’ K075 H #8:2015-09-16 ’ or fundus fluorescein angiography (FFA) ,all patients were divided into three groups:
® EE HE92015-11-15 ® proliferative diabetic retinopathy ( PDR) group, non-proliferative diabetic retinopathy
: AXRE: L% g (NPDR) group and non-diabetic retinopathy (NDR) group. All of patients were subjec-
JCBEmAE: LR AR XA ° . ted to measure the fasting postprandial glucose ( FPG),2-hour postprandial glucose
S ITRHDHRE (% 5 . 72014592) . (2hPG) , glycosylated hemoglobin ( HbAlc) ,lipids, Hcy and RBP4. Results The Hcy

gﬁﬁr%;ﬂﬁ%igﬁggag . and RBP4 levels in PDR group were (17.6 +4.47) pmol + L' and(16.32 £3.57) pg -
SVIAEL (BB AT, Tk, 5 2, & + ML~ ,NPDR group were (13.01 +2.8) pmol - L™" and (12.25 +2.45)pg - mL™' ,NDR
IR A5 ;541001 7§ ¢ group were (6.99 +2.33)pumol - L' and(8.89 +1.9) ug - mL™",the Hey and RBP4 lev-
HEH 8 16 DCEE AR, bk = 2% B B ’ els gradually increased as DR progressed (all P < 0. 05). The duration and levels of
I PR B MR (A7) * 2hPG,HbAlc,TG,LDL-C,Hcy and RBP4 in PDR group were higher than those in NPDR
iizzgtee?l ((liztti:-ls\l?v 1165’22(:)1155 : and NDR groups(all P <0.05). Correlation analysis showed that RBP4 were significant
Foundation ite. m. Heal’th Department 3 positive correlated with duration,age,HbAlc,FPG,2hPG,TG,TC,LDL-C,Hcy, and was
Research Project of Guangxi Chuang , Negative correlated with HDL-C(P <0.01). Risk factors for multiple stepwise regression
Autonomous Region(No:72014592) 5 analysis showed that duration, HbAlc,Hcy and RBP4 were major risk factors affecting
From the Department of Endocrinolo- ; DR. Comelusiom Measuring the Hey and RBP4 levels can early detect the DR, which

&y, Affiliated Hospital of Guilin Medi- | 11yide a certain way for screening and treating.
cal College (HUANG Li-Li, YU Jian, ¢
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541001, Guangxi Chuang Autonomous *C[HE] BHR st R A AR homocystelne Hey) A ALK 8% 24 5% § 4 (reti-
Region , China ; Department of Ophthal- * nol binding protein 4, RBP4) %5 ¥ f# J& AL J 5% % ( diabetic retinopathy, DR) 4§ % % , vA4E 4T
¢ mology , Affiliated Hospital of Guilin : A RABE DR 6957 ik, ik #2014 £ 6 A% 2015 56 ABRKEFRMEE
; Wodical College (WANG 1) , Guilin 7 gy 53438456 2 20 4 s . 200 45IJ,Ff’rﬁ%%i&ﬁﬂf’d&ﬁé%%ﬂa‘fﬂﬁﬁ9*%7‘"@?1%
; R(gwn Chinag o . # 3% (fundus fluorescein angiography , FFA) , A% ¥ B & 15 00 4~ 4 3% 78 A 45 JR 5 AL M I o &
sooecoecmencecoscoscoscoecosscecosccs (proliferative diabetic retinopathy, PDR) 28 . 3F 3% 74 27 4% Sk J&% AL M 2 9% % ( non-proliferative di-
abetic retinopathy, NPDR) 4, V} B IE ¥z Fr 9@ AL 9% % (non-diabetic retinopathy , NDR) 28 ; &) &40 = f%_ dn 4% ( fasting postprandial
glucose, FPG) (% J& 2h f24% (2-hour postprandial glucose,2hPG) \#E4L f2 41 % & ( glycosylated hemoglobin, HbAlc) | fz fi§ \Hey ,RBP4
K. #8  PDR 469 Hey(17. 60 £4.47) wmol - L™ RBP4(16.32 £3.57) ug + mL~' & NPDR 2144 Hey(13.01 £2.80) wmol -

L™' \RBP4(12.25 +2.45) ng + mL ™' K-F 80 2% F NDR 2849 Hey(6.99 +2.33) wmol + L™' \RBP4(8.89 +1.90) ug - mL ™", H.[&
£ DR i 60t B iR # 9t &, £ R A it 2 5L (39 4 P <0.05) ;PDR 205542 2hPG HbAlc TG . LDL-C . Hey RBP4 K F 9 2
%F NPDR 41 NDR £8(39 % P <0.05), 485 44 2,2 B 4 fJs % 4 4 RBP4 5 7542 - # HbAlc,FPG 2hPG, TC, TG,

LDL-C\Hey 2 2 ¥ EA%,5 HDL-C 2 fi4a%, s DR ¢4 LB £ 47 5 L@ a5 A4 R 2, /%42 . HbAlc RBP4 Hcy 2 %
o) DR E A HZ, &8 & Hey & RBP4 T &KX I DR, AT 5 & R & 7 RAE—Z 6957 &),
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Bl 28 05 KT 19 e B NATTAE A T =X A MRS, W2 ASCE W EZE R Z—. Bl
W BRI R8I 3 BOR B Ry o B PR AL I I A (dia- PR B I218T DR 5 2 o IR ISR 4G A S IR IS 52Ot
betic retinopathy , DR ) A R 97 i) — Fh B L B9 12 1R £k 11 15 5 (fundus fluorescein angiography , FFA ) ¥ 7%,
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B S [R5 I 1 P B 38 3 A e ot 1 FR G 5%
R A SR AN FRAR  FRA K A5 B 7 Dk A 3 5% 741, 6
THEA BT IHREA 42 RO 90 2 A B S8 NI
FHRT LA AR AR, Qnar 58 4 b 5 0 2 B A A7
1E DR Wé? AHI 5 38 3ok Bk 4G D[] 289 242 Jp 22 R ( ho-
mocysteine , Hey ) M Wl 85 /4% 525 [ 4 (retinol binding
protein 4, RBP4) Jf-43#1 5 DR f2C &R , DIFRTT R 0%t
FiE NRFIZ I DR 1977

1 @RS

1.1 —Rg3e EH2014 426 H Z 2015 426 H A
AR 2 B B e B2 B A 3 ARSI 1Y) 2 BORH RS (type
2 diabetes mellitus, T2DM ) 2 3 200 #i, i G £ &1
561999 4FE WHO il 2 2 Wibr il . k77 IR IS K
A, WEIAT FRA AR IR CAE B0 20 A B PR 41 1Y)
JiE% 725 2H ( non-diabetic retinopathy, NDR) 44 133 {4,
Horp 2z 63 451, 553 70 9], £ (60. 11 5. 01) % ; AR
PEHRFCHT AR FERE H DR 41 67 5l 53k 2 41, 3458 bk
FR I AL W 955 A5 ( proliferative diabetic retinopathy,
PDR) 20 20 fi], Hiv 4z 8 3], 55 12 3], 4F % (62. 15 =
5.08) % ; A1 GE M RS PR ) 590 2% 2H ( non-prolif-
erative diabetic retinopathy, NPDR) 41 47 4, H. /&
20 51, 55 27 45, AR (61. 74 £4.82) %, HERRBEIR
I BRI RRE A PR KI5 9 78 KR PR S B s 4
A A 18 1 O A R W, DA S
B A S R . 2 LM AR IR S B AT
PE(¥%4 P>0.05)

1.2 Ak RHEERZ K4 A 340 HrA06
P BB R S IR R KL 2 mL, 0 25 i 10F% ( fasting
postprandial glucose, FPG) . & J5 2 h Ifl ## ( 2-hour
postprandial glucose, 2hPG ) | H ji] =l ( triglyceride,
TG) . 2 JH [# [ (total cholesterol, TC) | & %5 I8 HE
(high density lipoprotein cholesterol, HDL-C ) | ik % ¥
g4 H (low density lipoprotein cholesterol, LDL-C ) |
Hey o R T 88000 A 15 4 A 326 00 4 Ak il 21 2 B
(HbAle) Y& H A A A W] HLC-724G8 4 H 3
MELEE Ao R FH G Go g5 W AT AR 2.0 ELISA
J7 5 E RBP4

1.3 ZitEAE (I SPSS 16. 0 Ik 40 112
QIR A T R AR £ AR 22 (& £5) 3R ,2
2 1] oA feft 1150 R 2R 7 22 93 A, A FE A ) ¢ 2 A
BLER A, ZH R R 2 o0& 48 BIA
P <0.05 J2ERAGIHFE L

2 #R

2.1 FAB—HHFALLBE PDR 4 Hey (17.60 =
4.47)umol + L™" RBP4(16.32 +3.57 ) pg » mL™' J
NPDR 44 1) Hey (13.01 =2.80) wmol - L™ RBP4
(12.25 +2.45) pg - mL™' JKF-B] 5 5 T NDR 20 (1)
Hey(6.99 +2.33) pmol - L' RBP4 (8.89 +1.90)

pg - mL™" EFE#E DR G Ok RE T T, 22 58
At L (¥R P <0.05) ; PDR 445 2 FPG
2hPG HbAlc TG .LDL-C  Hey RBP4 7K F B & &5 F
NPDR £ ¢ NDR 4 ($#4° P<0.05; 3K 1),

Fz1 BEMMENER (+s)

o MG bR PDR 4] NPDR 4 NDR 41
R (1/a) 9.46 +2.46%* 7.70+£1.62* 4.12+1.29
FPG(c¢/mmol - L") 9.11+1.59%4* 8.06+1.49 7.62+1.26
2hPG(¢/mmol - L")  13.47 £3.72%% 11.49 £2.56* 9.74 +1.68
HbAlc(% ) 9.24+1.58%* 7.90+1.13* 6.61 £0.59
TC(¢/mmol - L™1) 6.27£1.61*  5.71+1.10% 5.13£1.62
TG(¢/mmol + L™1) 3.90+1.85%* 3.18%1.57* 1.92+0.90
HDL-C(¢/mmol - L™')  1.05+0.15* 1.18+0.20* 1.58 £0.42
LDL-C(¢/mmol - L™')  3.54+0.77°* 3.13+0.58* 2.83 +0.45
RBP4(p/pg - mL™')  16.32+3.574% 12.25+2.45" 8.89+1.90

Hey(¢/pumol - L°1) 17.60 +4.47%* 13.01 +2.80* 6.99 +2.33
15 NPDR £ 048, 2 P <0.05; 5 NDR 41 104, * P <0.05

2.2 RBP4 5SHMEMIERHEXESH  T2DM
B RBP4 59552 . &% . HbAlc FPG .2hPG \TC
TG .LDL-C \Hey & g F 1IEAH % (r = 0. 727.0. 221,
0.616.0.227 .0.405 .0. 389 .0. 424 .0.476 .0. 775 ; 1
S P<0.01),5 HDL-C Bfifix(r= -0.561,P <
0.01),

2.3 ZEARESH X DR EFHERFRTTZ ok
IH53 07, 45 R s 9% 7 L HbAle RBP4 Hey J2& 5% i
DR KA R RN EZ R H R (%£2),

x2 DRHEIZEARHS

A hE B Wald OR(95% CI) P
Wit 2.138  10.271  8.484(2.295~31.367)  0.001
HbAlc 1.977  4.371 7.221(1.132 ~46.083)  0.037
RBP4 2.168  9.763 8.737(2.243 ~34.026)  0.002
Hey 3.390  12.952  0.340(0.005 ~0.214) 0.000
3 g

FIRiT DR (4 & s WL AN, T2 5@ 3 %t 300
] T2DM F 35 A 580Nk, e W% 55 1A . e 1l s
LU LR B AL 5y o FE ¥ DR E 2 e fs A
R CHZE SRR O IR R 95 ZHEPT (insulin re-
sistance, IR ) , 1fi] IR 5[5 28 73 WAk 4 4 DR i) LAt
Stb o ATIEEE AN, BEE SN, DR 1 KA R
Ry 2 RA R 10 B FR 3 R 5 A = LW L IR
R v XL 5 A 6 R 2 1 B ) B, 45 O BRE Y
IR . AR WF I AR BN, W R L HbAlc,
2hPG TG LDL-C 7 PDR 415 F NPDR 41, 7£ NPDR
M T NDRA, HESWASIFFE L (A P <
0.05) ; TC 7E NPDR 41 ) PDR 41 3% = T 845 NDR
2 ,HDL-C Ik F NDR 41, 5 HAth 2% 35 1if 5% 45 2R K3k
HIFS! . i FPG 7 NPDR 415 NDR 4 ] 22 5% K40
A X, ATRE S FPG iy 835 0 Bk B I AR A5 O, T
HbAle W 343 8 ~ 12 J&SF-24 1 B% /K F-, 554 )
TR B E B MRS .

Hey J&2—Fh & 87 6 09 9E 0 75 3618 , Hom i
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St AR A {8 E A A0 1R I 1 0
S, o I AE P9 B D BE v R BB 5. Sl K o AR A
b A e JRE B B S fe B PR 25 v Hey'™ o BB BFSY
7R, Hey J& T2DM K LA 48 1 s fe e R &1
1% Hey /KF5 DR BRI EPERF A 2, HBFSE 45
WEFHEAR—, Bk &bk 0k, Hey
I DR (G RR PH 2, 5 309 W DB PR #8351 Hey 7K
SERT R B % B DR, AYDEMIR 2™ B 5% % ¥ PDR
KB B B AR R A B i vk B Y Hey A S
AL O R P AR T G 4 i o %k 70
{4 T2DM 8% AT F9E & B, Hey fE5 DR #9K
e R REE B TEAH P, AR Hey A2 A DR % J&
ST FE R R % . ASHIFSY i : DR R Hey KF-5
F NDR 4, PDR &3 & F NPDR &, Hey /KT
AT LSRN DR & A . ELBEE 17 E R, Hey 7K
V-2 8 T, o HEI DR ™ S AL S Hey 4 AH
FPE

RBP4 J& TR B WS , Jee— Rl it 5 N s 41 41
TIRE R G (4 i 105 Pk ) -, K R 45 SR 2
H5 IR Al T2DM Y & 4 & R % A ' KO-
HZO %" 5@ i % T2DM B E I FSE ANl RBP4 4y
S BT 3 8 0 X A JIR R ) LR o
eI 6 % & . TAKEBAYASHI 25250y, 5
RBP4 38 35 10 11 075 PAY i 200 L5 8 JUL 40 v Je 59
FHTE MERZ I 05 N B A L T BE , AE IR IRESTR AT
NO L B /D , 500 45 45 5K 5 3X A 7T g /& RBP4
%15 DR kA4 R BERHLEH 2 —. A5 ER: DR
% RBP4 K F NDR 41, PDR % F NPDR
S RBP4 /KT m] B B0 DR #9 % 2k, ELBE
H T R Hey B RBP4 7K -3 W 5, b s 4fe il
DR /™ E AL 5 Hey M RBP4 A XME, AR5
HEATHE — A M 26 0 M S %, RBP4 5 05 # L 4R i1
HbAlc FPG 2hPG TC TG LDL-C Hcy 2 RFEIEM
5,5 HDL-C A

AW ETT 2 R o0 45 R R, e R

HbAlc RBP4 Hcey J&520 DR ) 2 a6 5%, M
KFE . HbAlc 5 RBP4 i Hey J2 520 DR () 3
BERI P E . Wb DR & A & R bk 75 B il il
B AR5 24, 3% Hey & RBP4 X} DR &4k
JREH G PE AR R L 51 . BECA T E Hey &
RBP4 A B i e ABEIZ W DR KIS, I 0 1]
TR IR —E T 1] . BT Z5 6 M 5 KAEAS 1Y
HTAEE TR i — IR SE
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