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Relationship of retinol binding protein 4 and high sensitive C-reactive protein with diabetic retinopa-
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[ Abstract] Objective To detect serum retinol binding protein 4 ( RBP4 ) and high-sensitivity C-re-
active protein (hs-CRP) in patients with diabetic retinopathy (DR) , and to explore the relationship of RBP4
and hs-CRP with DR. Methods A total of 123 patients with type 2 diabetes hospitalized in the Department
of Endocrinology in Baoding NO. 1 Central Hospital were selected as research subjects, including 41 cases of
type 2 diabetes mellitus (DM group ), 40 cases of non-proliferative diabetic retinopathy ( NPDR group) ,
Forty cases of proliferative diabetic retinopathy (PDR group). Forty cases of normal person were selected as
control (NC group). Fasting blood glucose, tiglycerides, total cholesterol, low density lipoprotein-cholester-
ol, high density lipoprotein-cholesterol, uric acid and homocyseine were measured by Hitachi 7600 automatic
biochemical analyzer. Fasting insulin were measured by electrochemical luminescence, and homeostasis
model assessment-insulin resistance( HOMA-IR) was calculated. RBP4 and hs-CRP were measured by en-
zyme linked immunosorbent assay. The relationship among the indicators mentioned above was analyzed by
Pearson correlation analysis, and Logistic stepwise regression analysis was used to analyze the risk factors of

DR. Results Compared with NC group, RBP4 hs-CRP in DM group, NPDR group and PDR group were
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significantly increased; compared with NPDR group, RBP4 and hs-CRP were significantly higher in PDR

group ( F =33.224,597.296, all P <0.05). RBP4 was positively correlated with systolic pressure, diastolic

blood pressure, fasting blood glucose, HOMA-IR, tiglycerides, total cholesterol, homocyseine and hs-CRP

(r=0.172-0.900,all P <0.05), but was negatively correlated with high density lipoprotein-cholesterol

(r=-0.406,P <0.05). Logistic stepwise regression analysis showed that systolic pressure (OR =3.947,
95% CI:1.484-10.502,P =0.006) , fasting blood glucose (OR =43.494, 95% CI.10.490-180.325,P =
0.000) ,RBP4 (OR =2.183, 95% CI:1.043-4.570, P =0.038 ) and hs-CRP ( OR =6.802, 95% CI.:
1.791-25.833,P =0.005) were risk factors of DR. Conclusion RBP4 and hs-CRP are significantly in-

creased in patients with DR, and are related to the occurrence and development of DR.

[ Key words)]
tus ; Diabetic retinopathy

BE DRI I FEE5 722 ( DR) S 4 bR s /™ E B4 R L
BRAR 2 — FRIE 24.7% ~37. 5% (4 R B3 T
A SR A, e AR i R A 45 (1 A0 A B SR A
FEAT, LB B M AN I3 3l 1 27 As  (H BAR &
FHLHI AR . T DR BREA SRtk
NHESE Bk 0735 I DRAT GE & — g
Pe IR S vk R R o AR MRS S A 4
(RBP4 ) J&: 1 JHEIE K I 17 40 3 0 1) — 7o g 5 1 R
WL (AR OA) ds A A, A0 R R )
15, RBPAJRE—FP ST IR T, 25 % vk S R, 4
PEMBE B AP . M C M K A (hs-CRP) &
JHFIE B 18 P —Fh B s 4 B Pk R 1 i I PR I Y AR
SRR, S OO i FH A R T2 —
PR A SN 5 IR 15 22 TR G, R n s mE PR A8
F AR I EE RS . I, 45 M RBP4 S hs-CRP
AIREAHCH S DR A UIE R,

1 xd&57H%

1.1 HFgExE4 BEHL2014 4F 12 A £ 2015 485 H
TORE TR — s BE BN 43 il —BHE B iR T 7 iy 2 Y
WE PRI BB 12341, ] Bsf, 16 R F PR e T A —
D EE BERRGRHAKS 1Y) 40 22 A 45 3 1IE 7 5 18 A %t
HEZH , ool PR 40 55 65 6], 4o 58 4], S 34 4F i
(54.53 £10.02) % WAL 23 &4, 174, F4
AR (52.97 £9.71) % o Fr A BB 35 HICHE /5 A RIS,
HR 52002 4F [ B Mt PR DR 3 bR o 73 Ay Bl 2 A
PRI (DM) 4 41 {51, = 384 58 14 05 PR 9 10 IR0 5 o A
(NPDR) ZH40 1] , 34 5 1 % ik g5 AL 1) €95 2% ( PDR)
2] 42 4],

1.2 ZWiteifE BRI E TS 1999 AR T
A 2 BIBE RS IZ Wi bR . DR B 35 40 AR 40
2002 4 [E BRI R DR 43 45E, B 13 - ACH 40100
EIRARENE Ut s T A T8 B 300 o 8 1) 400 P g
A AT A PR BB L TS RN 22 B 5 T R 4 PR

Retinol binding protein 4; High-sensitivity C-reactive protein; Type 2 diabetes melli-

PR P 1 =204~ 0L A, 3 = 2 AR E
A A ER K R R A AR, B D 1 AR
JES PRI S, JC I R AR AR A B4 S PE DR IV 39 -
IR I 7 A ot A s A L Sk B A i 4, A FL Sk
A IMAE > 1/4 ~ 1730033k B B0 I R A 1t 7 >
1/20FL 3k BLAR , s A0 X R s i s 308 3 4kt ot s
FRPDR;V H: Hh BLET 45, w4400 Do) 5 iy ) o sk 39
BEA S L 5 VIO - 2 PP 0 O S8 225, 5 27 4 e, m]
A I BB IE B B A A, 6 5 0 B R P A 4
A4E, 1 ~ MEIHNPDR4L, IV ~ VIHA HPDR4 .
1.3 HEBRFRAE (1) BA RGPS R
MR RGN CBEEMR . (2) fEA 1 BB IRAS e
SRISHINE DRIFS M DRI S0k I 0 R RO A2 IR
B . A B e s M. (3)1 A H IR
FH 3 5 ) Y AR 2= 25 ) B R R AR AR
L4 J5ik FrAa BRI & Bk 2 8 DR H R
N3G YT, R IR0 S A Z iR H AR IS 1
) B AT )R, 2R 10 hJE YR B R
RAEASWE KM 5 mlo PR AR RE TS — O B BE G
¥Rk B R H 374 [ 3l 7600 A A A5 K6 5 25 1R
W H I =T SR P AT B A A -
1 R AR R R R R IR R R R . LAk
22RO (15 E % FCHL Ak 2% & X Cobas6000-E601 )
ME s GBS 2R . RS BIRIPEAL -1 5 R ALPTHE 5k
(HOMA-IR) = 75 J& Ifi % ( mmol/L) x 75 JE Ji i &
(mIU/L)/22.5, [ B¢ 4 958 W B 5 0 .2 RBP4 |
hs-CRP (_I- Vi il K A0 328 £E W BHEE A BR 2 w435
&) N ES <6% dtiE2ER <10% .

1.5 Seit2eabs RA SPSSI19.0 Geit#i i i1 74K
P& , Shapiro-Wilk K5 56 0 BHE: BF A 1IE A0,
ESAMAT B PR X + s8R, 7 25 S PER 36 %
HLevene ¥ 55 , 77 22 55 W 22 4L 1) Lb A F 7 22 40 i, 41



[ bRy i 2R 2016 4F 5 4 %5 36 %46 3 1]

Int J Endocrinol Metab,May 2016, Vol. 36 ,No. 3

- 151 -

5] 22 53 Fe A R FHSNK-g K 56, THEUTEREH R 387N, 41
] AR ) xR 6 o A 56 20 M7 2R FH Pearson # 56
IIMT TR . K Logistic 7] 9 43 #T DR & A A 1 16 A1
., P<0.05hEFAGIFE XL

2 #R

2.1 —BTR AEAAE AR LA 4 AR (B B
RERUER LG FE L (P >0.05), 5
X BEZHAH L, DM 26 NPDRZH .PDRZH RBP4  hs-CRP
FPok 25 IE g 25 IR 5 3 HOMA-IR il =
P 7K P 08 2 v v B e AR - KT 5 T R
(P ¥ <0.05), 5 DM ZH4H ., NPDRZH }2 PDR
2475 1 I BE HOMA-IR | G IF [ o | [] 78 2 Jofe 20 e
hs-CRPZK - 4 BT+ 55 (P #4 <0.05) . 5 NPDR41AH
k., PDR41RBP4  hs-CRP | [] #1228 7K OF- 5 3% T
E(P¥<0.05), #E1,

2.2 RBP4 S5HICIRARA AT s & (&Y
SRR 25 HE B CHOMA-IR | H b = g L S0 & | [A]
AU Bt 22 | hs-CRP 5 RBP4 2 1E AH 3¢ (r 43901
0.235.0.200.0.336,0.428 .0.172,0.242 . 0.900
0.793, P ¥ <0.05) , 5 & % B JE & -0 [ B 42 1R

HI3(r= —-0.406,P <0.05) .
2.3 DR MfEKHEMT HIrE BE G ERA L
DR 532 AR & BT 3 TR 25 IS IR 0 %% 5 IR
A -IA [ EE L H 9 =g RBP4 hs-CRP iy P75 1 ik
17 Logistic [] 9 43 # , 45 A 8 7 W46 T L 25 IR I 4
RBP4 hs-CRPZDREFH G HE, WK 2,
3 itig

WG, ik 2013 AFE 4 FR 243, 82 N
BT , b K 2410% 1 B 5 A7 AE R 1 B %, 2% 1)
ERFE I, R PR RO SR A B i, T3 320304
PRI 2 B B B0 1 45, DRAE 2 Y
R 3 v 1 ST 8R40, 3%, M R R 110
LI RRE o BRI, X DR % s HL A 0 07 A
FRIT R R WA o E . AT h
DR (4 %97 2 1o UK 22 D0 - UBEA 3 53 0 1L 37 30
1A BERG BE AL S F 2 TR AL R
H H T8 B K 1 A8 14 A= PR 745 22 A R P R R )
SRS R R A /N RS T 400 3 A | F 4R A
318 mRNA K HAR [ 318 i, 22 W A0 0 FE A S
A RPN LRIR

R AAEHE BB EIE bR T (3 £ 5)

prnNe] < - -
an w8 (k) (i) (bl (mmab1) (L) MOVAIR
X HREH 40 23/17 52.97 £9.71 24.87 +£2.52 129.71 £25.49  77.21 +12.63 5.53 +0.31 6.51 £2.41 1.66 £0.19
DM £ 41 25/16 53.54 £10.18 26.56 +2.46 137.90 £19.71  83.41 £12.43* 9.77 +3.40*  9.96 +4.53* 3.59 +2.00*
NPDR 4 40 18/22 57.34+9.82 26.85+3.83 140.42 +21.15* 83.52+10.74* 10.93 +2.97® 13.32 +5.92° 5.82 +2.55®
PDR 21 42 22/20 57.07 £7.72 26.79 +3.43  148.29 +16. 18" 84.71 £8.12° 10.96 +1.52™ 12.21 +4.89* 7.24 +3.00™
F {E/Xz =% 2.554 1.895 3.079 4.092 2.957 42.240 2.965 46.830
P1E 0.466 0.537 0.030 0.008 0.035 0.000 0.032 0.000
AR TG CHO LDL-C HDL-C SUA Hey RBP4 hs-CRP
('mmol/L) ('mmol/L) (mmol/L) (mmol/L) (pmol/L) (p.mol/L) (mg/L) (mg/L)
X HEZH 40 1.05+0.29 4.62+0.65 2.63 +0.54 1.52 +0.25 270.56 £51.51 11.98 +1.34  41.80 +£6.22 1.85+£0.34
DM 21 41 1.82+0.68* 4.92+1.00 2.89+0.78 1.13+0.25* 290.90 £86.10 12.49+1.51  45.20 +7.09* 3.48 +0.18"
NPDRZH 40 1.61+0.79* 5.76+1.30" 2.55+0.69 1.08 +0.26* 308.83 +73.89* 14.37 £1.83  48.19 +6.49* 4.59 £0.49
PDR 2 42 1.82+0.76° 5.90 £1.30* 2.70+0.87 1.01 £0.32® 319.91 £90.19* 16.16 £2.30™ 57.13 +8.13%* 6.72 £0.79
FAEA i 11.876 15.278 1.742 34.313 2.931 47.828 33.224 597.296
P1E 0.000 0.000 0.161 0.000 0.036 0.000 0.000 0.000

Lz : DM 2] - B0 2 T PR s NPDRZL - 4R 39 580 P B R W P IR 25 241 5 PDR 2L - 9% G 1A PR s R P B 25 241 5 BML: 4 T 415 K505 SBP : ML 41 /s
DBP &7 5K I s FBG : 25 IR MUK ; FINS - 25 IR 5 2% 5 HOMA-IR « R A0 B PF Al -k 5 SR ARBTG5 TG - H-i =T ; CHO - S BB B 8% ; LDL-C . IR BE I 4
F-REL B3 HDL-C 5 o %5 FE G £ 1 -ARL 8T B 5 SUA - I PR AR s Hey « [ 20 e 2 AR s RBP4 - B ER4S 3 85 H 45 hs-CRP: A8 C SR 8 H 5 45 % M LA
He,*P <0.05;5 DM 41AH 1L, PP <0.05; 55 NPDRALAH L, °P <0.05;1 mmHg =0. 133 kPa

&2 Logistic [M[IF53 4 DR g i fa e I &£

LY BIE SE {H Wald {8 OR {1 95% CI P
SBP 1.373 0.499 7.562 3.947 1.484 ~10.502 0.006
FBG 3.773 0.726 27.033 43.494 10. 490 ~180. 325 0.000
RBP4 0.781 0.377 4.292 2.183 1.043 ~4.570 0.038
hs-CRP 1.917 0.681 7.931 6.802 1.791 ~25.833 0.005

1 : DR <l PR3 R 0 395 4% 5 SBP : WL 4f 1 ; FBG - 25 JIE I A ; RBP4 : HH 4;hs-CRP: Y C N EH



- 152 - [ B P9 o R i 27 2016 4E 5 H 4 36 %55 3 ] Int J Endocrinol Metab, May 2016, Vol. 36, No. 3

RBP4 2 1fi 3 Hh e — % i W0 8 s 1 2R 1, B
TR 1, DS AL U5 — kIR . Farjo 457 BF5E %
PARBPAT] B2 52 R4 R 1A SR 1 6 454, i
1% P9 Rz 4 M 9 NADPH % Ak fig 1 10 77 A= 1 pl 288 4
ey , AT 5 HAthed Ak N A I T S , 4
AR AT IR IR R AN 0 A5 5 55 5, B G 5 A k3
Rk B9 7 R T R 7 «B B3k, dEm r= A4 42
1 20 SR RN B ) PR, 51 2% AR X B A I A 1
RYER N, PR DRI &A= o [, A W9k B0 2
DR /0N BRI 775 RBPA 7K S T 2 1 18 A5 5 | 00 I o, 4
AR, T B ARG A (005 5 s 14 ke = 1 J XU 20
ME B2k | At 35349 A o 2 A A AR 2 O X el A 1)
RS AT % B, DR R B S Al PR A HR 5 I
15 RBPAZKF-HH fg Fh 7 , 4 N RBPA W] B 42258 1 [ A i
B B RAE RN HLHIFERIVE T fEEDRAY KA

[, Park 25 BIF 5 % BURBPA ] L0 ] P4 1z 41
i g £y 2R AR, S ML A T R AR R A — R AL R
IROFRRAG AR HE M55 P R D RE 2L A RIFoE 220,
RBP4 13 1 fLtol 52 44 4 Fll o-Jun Z 3 A b P B 15
S VSRR T 2H 2 L 20 A o3 WA AR TR 1, S e R
EESm S, sl e Zame . FEEgs o
FER, S RIPURT 5 1 HE s R AR, A
#E DR B9 % A4, Wu 25 B 5% 7R L 375 RBP4 A {2
TR /INTIT 48 (441 2% i 8 - O e B A Ak IR 285

R AR 1 -JIH [ B e 2, s I g Pl 3l 2t 22 e i S R
FF At A A 1 2 4 S Ak ) R8s I G 38 W] 386 o of
BhRE VoM I R, B8R ) B ot 4 Sk R, i b
DR b, A58 40 & 53 #7 #5 H RBP4 5 HOMA-IR |
25 WG B H S =6 I [ L E AH 56 kI RBP4
3 A 5 0 L | IR A ATLAAR B FoR By 2 Ut | L Rl 42
it DR Y% R

hs-CRP iy FFREA B, A 5 A2 IKEE W 54
eI Hb gl A R R 2 AR, W95 & Blhs-CRP 1]
FN Bz D) BE R AR 20 ok ok B A Ak, B DA A 2 T 00
R R MRS i S vEbraEi ™ o ABESE & L, DR
FBFH M7 hs-CRP /K V- 17 I gk i -, FCAIL ) m] R
Je:hs-CRPA A4 SR 42 12, [ s 9 ol — S AL 8B
I, A5 A P Bz 4 S, i 4 4 15 1t A P Bz 4
iy ) 3 2 AR Y VA i 1| R4 Y SR L A
AT I B A AT, AT I DR

AHF5E % RBP4 5 hs-CRPE: IE A6  (HWi % 2
[ () ELAA 52 e AL 1 345 N 35 2 . #E DI hs-CRP 55 RBP4
5 R SN A 5%, B RE AL A 11 200w SR AR BT, 401405

LA P Rz A, 12 17 78 DR i) 2 2 rh ke 21 B[R] 4 H
Logistic[i 343 H7 5. 71% RBP4 Flhs-CRP & DR (1 15 ¥ [
Z PR MH SDRIYEE R RBYIAX,

AN AHIEFE A5 H RBP4 5[] 80 e ok 420 R 5% 1F AR
K, ELARBLEH] AN B . ] BE ML 2 [ 750 2 e 2
i T sk A — AR A SRR, F2 2 al/IVBR SR 60 M A
W o ASSCAS HI DR IR FR 7K 38 1E H AT,
2R [ BF T 45 AR (5] , T [ P9 A A F 9 S5 L R
M2 >212 mmol/L, DR % Az % Je 455 KUK 24938 1

Logistic [M1)353H7 7~ , 1l & A DR & 6 R 2
H AT il s °] ZE4% DR A 2, {H I %
6 BAR A FE A TAIE] o 0 i BE P A PR v T
FE46 I B FR IR J& /) T7150/85 mmHg(1 mmHg =
0. 133 kPa) , i {8 K FE | 96 [ | 05 K48 ma s
41 7E130/80 mmHg A~ o B PR £8 2 76 35 il 1A
LA B ™A 42 ) i ] ARG DR S FULAS 1) & A %R
{E 48 He % 22120 mmHg B i Hs A (=5 1L 40 2542 10
KAHEH140 mmHgf B, 56 T FEEXT DR %%
RIS 38 7 BRI PRI PRI S0 RS ENIE

22 |- AR, DR % RBP4 5 hs-CRP /K- FF 55,
PR —H EDRIFER: I ZE . hs-CRPT] 20 DR £ &
MLY% RBPA [ 7K -, 33 S DR B B L i A L & o #IL ] %)
PRI JRITHAE TR R . {HRBP4 5hs-CRPZEDR
S5 P R BRI ARE 75 2 B R A RIS

Z £ x #t

(1] rhfRBR 2o iR 2A 2 MR IS 2. T D B 100 o0 J 0 722 I
RiZS7F 47 (2014 4F) [J]. WARIRFHZR5K,2014,50 (11) .
851-865. DOI. 10. 3760/cma. j. issn. 0412-4081. 2014. 11.
014.

(2] BRI, RS, RIS L 100 H5 A2 A g ALkl K FE 25 v 97
FEHERE[T]. TPARIRBLALRR 2008 ,44(01) .76-81.

[3] Christou GA, Tselepis AD, Kiortsis DN. The metabolic role of
retinol binding protein 4 ; an update[ J]. Horm Metab Res,2012,
44(1):6-14. DOI. 10.1055/5-0031-1295491.

[4] Moraes-Vieira PM, Yore MM, Dwyer PM, et al. RBP4 activates
antigen-presenting cells, leading to adipose tissue inflammation
and systemic insulin resistance [ J |. Cell Metab,2014,19(3) .
512-526. DOI: 10.1016/j. cmet. 2014.01.018.

[5] Hummasti S, Hotamisligil GS. Endoplasmic reticulum stress and
inflammation in obesity and diabetes [ J ]. Circ Res, 2010, 107
(5):579-591. DOI. 10.1161/CIRCRESAHA. 110. 225698.

[6] Wild S, Roglic G, Green A, et al. Global prevalence of diabe-
tes: estimates for the year 2000 and projections for 2030 [ J].
Diabetes Care,2004,27(5) ;1047-1053.

[7] Farjo KM, Farjo RA, Halsey S,et al. Retinol-binding protein 4
induces inflammation in human endothelial cells by an NADPH
oxidase- and nuclear factor kappa B-dependent and retinol-inde-
pendent mechanism [ J ]. Mol Cell Biol,2012,32 (24):5103-
5115. DOI: 10.1128/MCB. 00820-12.

(T35 156 )



- 156 -

R - AR5 2016 4E 5 H 45 36 F45 3 1)

Int J Endocrinol Metab,May 2016, Vol. 36 ,No. 3

MALAG., EHEFZIETRES LT IRNA K, Bk
2 AUAH PRI 8 W 2R 0 7K B R, O B B
(RSN AT RE S o 3 ML S 2K P SR 12
PEIERAE (9 K A AR E o TR PR HR A R IR
o AL D00 S 2 SO P ot 2 72 R HL o R MR AL Y
ER WIS SRy = L ) g
P UL N P E ZE P A, BRI A A R A2 X
RIS A OG . 3R] RE 2 LNE 2K P18 2 BUE PR
S P S MEAE TR DG T X B TCAE G I
Yamamoto 55" BT & R, IR KV 5 48 285 4
PEBE R R AOMET BT IS ARG (A HOR A B 5
PR B A i TAMTE A M2l
B BOR O — 2 1) 3 25T
Li LIRS H WWETEHR R 2 OB PR 8 T
R OO B I 22 S, L SO 3R S A B
19 5 AR ARG, 50 ol 5 O 3K P mT REAT B T3
e 2 BOBE PRI A AOAEC B SRS o (HAHIESE i
Wi BT S, EARA AR i B sz i Y
U, A58 M 5 2t — A OB T UESE , LAE A
0 R TSI PR A O B B B BT B R A 5 8 o

2 % x #

[1] Sanguineti R, Puddu A, Mach F,et al. Advanced glycation end

products play adverse proinflammatory activities in osteoporosis

[10]

[J]. Mediators Inflamm, 2014,2014; 975872. DOI; 10. 1155/
2014/975872.

Hein G, Weiss C, Lehmann G, et al. Advanced glycation end
product modification of bone proteins and bone remodelling: hy-
pothesis and preliminary immunohistochemical findings[ J]. Ann
Rheum Dis, 2006,65(1) : 101-104.

XS, B BB AR M. LB A, 1998 :460471.

de Liefde II, van der Klift M, de Laet CE,et al. Bone mineral
density and fracture risk in type-2 diabetes mellitus: the Rotter-
dam Study[ J]. Osteoporos Int,2005,16(12) ;1713-1720.

Peter J, Juraj P. Osteoporosis, fractures, and diabetes[ J]. Int ]
Endocrinol ,2014,2014 .820615. DOI:10. 1155/2014/820615.

Ji JD, Woo JH, Choi SJ, et al. Advanced glycation end-products
(AGEs) :
with rheumatoid arthritis[ J]. Med Hypotheses, 2009,73 (2) .
201-202. DOI:10.1016/j. mehy. 2009. 02. 020.

Sanguineti R, Storace D, Monacelli F, et al. Pentosidine effects
Ann N Y Acad Sci, 2008,
1126 :166-172. DOI;10. 1196/ annals. 1443.044.

Odetti P, Rossi S, Monacelli F,et al. Advanced glycation end
Ann N Y Acad Sci,

a novel therapeutic target for osteoporosis in patients

on human osteoblasts in vitro[ J].

products and bone loss during aging[J].
2005,1043.710-717.
Yamagishi SI, Maeda S, Matsui T, et al. Role of advanced gly-
cation end products ( AGEs) and oxidative stress in vascular
complications in diabetes [ J]. Biochim Biophys Acta, 2012,
1820(5) : 663-671. DOI:10.1016/j. bbagen. 2011.03.014.
Yamamoto M, Yamaguchi T, Yamauchi M, et al. Serum pentosi-
dine levels are positively associated with the presence of vertebral
fractures in postmenopausal women with type 2 diabetes[J]. J
Clin Endocrinol Metab,2008,93(3) :1013-1019.

(ks H $:2015-07-22)

(LB% 152 W)

[8] Du M, Otalora L., Martin AA, et al. Transgenic mice overex-
pressing serum retinol-binding protein develop progressive retinal
degeneration through a retinoid-independent mechanism[ ] ]. Mol
Cell Biol, 2015, 35 (16):2771-2789. DOIL. 10. 1128/MCB.
00181-15.

[9] Park SE, Kim DH, Lee JH,et al. Retinol-binding protein4 is
associated with endothelial dysfunction in adults with newly diag-
nosed type 2 diabetes mellitus [ J ]. Atherosclerosis, 2009, 204
(1) :23-25. DOI; 10.1016/j. atherosclerosis. 2008. 08. 012.

[10] Norseen J, Hosooka T, Hammarstedt A, et al. Retinol-binding
protein 4 inhibits insulin signaling in adipocytes by inducing
proinflammatory cytokines in macrophages through a c-Jun N-ter-
minal kinase- and toll-like receptor 4-dependent and retinol-inde-
pendent mechanism [ J ]. Mol Cell Biol,2012,32 (10) :2010-
2019. DOI: 10.1128/MCB. 06193-11.

(10] g TR ¥, AT 40, 2 BUREIR 4 L TE A S s &
F 4 &S B0 S RIS [ T]. AR fE T R
Zeibi (L FRR) ,2014,7 (1) :55-57. DOI; 10. 3877/cma. j.
issn. 1674-6880.2014.01.013.

[12]

[13]

[14]

[15]

[16]

Wu J, Shi YH, Niu DM, et al. Association among retinol-binding
protein 4, small dense LDL cholesterol and oxidized LDL levels
in dyslipidemia subjects[ J]. Clin Biochem,2012,45(9) :619-
622. DOI. 10.1016/j. clinbiochem. 2012. 02. 022.
Lim LS, Tai ES, Mitchell P, et al. C-reactive protein, body mass
index, and diabetic retinopathy[ J]. Invest Ophthalmol Vis Sci,
2010,51(9) :44584463. DOI: 10. 1167/1ovs. 09-4939.
Joussen AM, Poulaki V, Le ML, et al. A central role for inflam-
mation in the pathogenesis of diabetic retinopathy[ J]. FASEB J,
2004,18(12) :1450-1452.
WA, eI I R L PR IR T ] 2 TR s F 3 T fE
JAAEBAROCHERTSE[ T ). P AR 44 75, 2014,22 (12) :1079-
1081. DOI: 10.3969/j. issn. 1006-6187.2014. 1. 007.
Mancia G. Effects of intensive blood pressure control in the man-
agement of patients with type 2 diabetes mellitus in the Action to
Control Cardiovascular Risk in Diabetes ( ACCORD) trial [ J].
Circulation,2010,122(8 ) :84784-84789. DOI. 10. 1161/CIRCU-
LATIONAHA. 110. 960120.

(ki H $1:2015-09-20)



