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AR R AE IR B FIRALIG A BRI R e E RBP4, SRR 77 £ 50 A8 % 5 A& Logistic 2 4 =13 347
St F oM., R 5 NC 44, T2DM4 .NPDR 41 .PDR %1 RBP4.NLR % # &, 5 NPDR 2Ltk
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Relationship of serum RBP4 and neutrophil-lymphocyte ratio with
type 2 diabetic retinopathy

Qiao Yin, Shu-gin Guo, Yun-liang Zhang, He Wang, Yan-xin Xiao,
Jun Wang, Xiao-dong Cheng, Xiao-ying Wen
(The First Department of Endocrinology, the First Central Hospital of Baoding,
Baoding, Hebei 071000, China)

Abstract: Objective To detect the expression level of retinol binding protein 4 (RBP4) and neutrophil-lympho-
cyte ratio (NLR) in type 2 diabetic retinopathy (DR) patients, and to explore the relationship of RBP4 and NLR with
DR. Methods A total of 163 subjects were investigated, including 41 cases of type 2 diabetes mellitus (T2DM group),
40 cases of non-proliferative type 2 diabetic retinopathy (NPDR group), 42 cases of proliferative diabetic retinopathy
(PDR group) and 40 cases of normal control (NC group). Venous plasma glucose, circulating triglycerides, total
cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, uric acid, homocysteine, neu—
trophil count and lymphocyte count were detected 10 hours after fasting test; and NLR was calculated. Fasting in—
sulin was measured by electrochemical luminescence, and insulin resistance (HOMA-IR) was determined by homeo-
stasis model assessment. Serum RBP4 was measured by enzyme linked immunosorbent assay. Data were statistically
analyzed using analysis of variance, correlation analysis and logistic stepwise regression analysis. Results Compared
with the NC group, RBP4 and NLR of the T2DM, NPDR and PDR groups significantly increased (P < 0.05), the in—-
crease of RBP4 in the PDR group was more significant than that in the NPDR group (P < 0.05). Pearson correlation
analysis showed that RBP4 correlated with systolic blood pressure, diastolic blood pressure, fasting blood glucose,
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HOMA-IR, circulating triglycerides, total cholesterol, homocysteine and NLR; but negatively correlated with high-
density lipoprotein cholesterol (P < 0.05). Logistic stepwise regression analysis showed that RBP4, NLR, systolic pres—
sure, fasting blood glucose, HOMA-IR and cholesterol were the risk factors of DR. Conclusions RBP4 expression
level and NLR increase in patients with DR, and NLR can affect serum RBP4 expression in DR patients. RBP4 and

NLR are the risk factors for DR, and associated with DR.

Keywords: retinol binding protein 4; neutrophil-lymphocyte ratio; type 2 diabetes mellitus; diabetic retinopathy

T PR 5 P I JEE S5 7% (diabetic retinopathy, DR )&
B BRI B DI & 0E . PEgEit, 2013 4E 4 il 2y
3.82 fC N AR, T E A 9800 J1 20~ 79 ¥
(BB PRI R o DR BRI 24.7% ~ 37.5% 1,
Hoh R 2 10% 9 S8 A7 15 AL D B, 2% HY J8 5 2R
WY, B o W D s SR SR BG m, 31 31] 2030 4FE IR
s KB R B 0 N BOR B m— 452 B H AR AL B
A ANTEZE, BT DR b2 i 30 2 Fh SAE )7 R
ZMZ 5, HORBEZM2EF I DR Al GE2—Fhig
P AREE SEAE SN S FRE P 240 9k L 2R A L
1 (neutrophil-lymphocyte ratio, NLR) 42— F Bg 41 .
a7 2 S 0 R AERRIC A, DR TER] NLR 29 A
S ML A0 T A A S PR 2R B4, g I R 4 B i
A4 M 4(retinol binding protein 4,RBP4)H IFAES
W, 2 5 RAETE ) AL R B RIY. AR IR
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M RAZ B HE R . IR, RBP4 5 NLR Al figAH 56 H 5
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1 BAREAE
1.1 —ER

VEHK 2014 4F 11 H -2015 4F 3 A TR E W4
— B BeAE BEIA YT Y 163 Ao JHodr, B3 88 fil,
k75 I, AR 45 ~ 77 %, F- 1 (55.07 £ 9.611)
%4y R Bl 2 RO PG (type 2 diabetes mellitus,
T2DM) 41 41 A\, AR A= 2 RO BRI AL I g AR
(nonproliferative diabetic retinopathy, NPDR) #H 40
N SRR 2 AUBE RS LI S 22 (proliferative dia-
betic retinopathy,PDR)ZH 42 A ; [A]i, 6 H 40 4] 1F
HAAERXTHRZL(NC) . BEIRWE B IRFE 1999 4F
WHO H A T A= 20 4 2 RUME PRI 12 Wibn o 5 K 38
2002 4 [ Bt R 1 B 9 RS 75 43 31 o X DR
BE . HEBR OB AT B g RS ik
RGPNR G s OFEA 1 BUREPRIS PR
FRRUBE PRI B PRI S I AORE L HIR B L B B
BREPIR SMESFER I R 1 A R 5
I AR 2= 25 W B PR AR AT R 5259 .

1.2 #EHRE

JIT A HL I J53 7 R S0 2 BRI FH 245 )
IRIT L R FF 0 SR B A G G A% 1l )
H 5w AE ik, A 10 h 5 I RR S
JEFFIK I . H A 2R 2 HE A w A2 7 XE-2100 {45
R A M R L AR A, THERD NLR= s 4 i
B/ R EAIAEEL. H Sr4 A 3h 7600 ARG 5625
Jit %5 ik 1 8% (fasting blood-glucose, FPG) . = it H-i
(triglyceride, TG) . AH [# 5 ( cholesterol, CHO ) % %5 &
Jig 4 M (low density lipoprotein, LDL) . /& % J& i &
1 (high-density lipoprotein,HDL ). Ifi. J& /& (uric
acid; UA) | [A] 2 it 28 2 (homocyteine, HCY ), Hifk
RO (EEY KB ¥ KLY
Cobas6000-E601 ) | 5 %= i Jik &5 & (fasting insulin,
FINS) B A BAIPEAl e &% R APt 16 £ (HOMA-IR )=
23 JE I (mmol/L) x Z5 JE I 3 (mIU/L)/22.5, H A
R HAB180 AU i HDALC & . Ik fuss
W FFFE 0 RBP4 (L Vi K e 8 AR R A PR
AIFRAER &) N 2E R <6%, HHLIE] 25 5+ <10%. T
2 A FOBUIR 250 mo/d DA Sk — B GSUBR A A
BHAE: o CASSE RIFSR X 52 R) 2 10 I R 722 £ 5 A 9
FRHLE], AT BRI T RORIA A, IR FRICR
KRIHATHHT, DR EXTATR o3 B E A T IR ] A P
) o
1.3  SitEFH*

R JH SPSS 19.0 Geit i #HA 78ciE /34r , Shapiro-
Wilk ;95 5% R B4 & IES 0, IES S A it i
GRS + BRifE 22 (x + 5) Fow , AR IE 401 7ok}
GRS, A S T AR IEZS LA 57 35 S D s
BB FE RN 2250k ok H Levene K 4w, J5 22
Fer Z A b 25538, IR ZE R BCR ] g
Kegr s T ST 2 AN SR HAESE H ki, 7
P LEACR T Nemenyi 655 ; 1500 FH 3380, 41 1]
FLBCR AT x 2 Rl o AH OGSk HH Pearson AHIC 7t
T o A0 R A 2 A5 A A fes bz PR R SR HH Logistic
BIE5 T, Lh P<0.05 W22 A it E 5 X,
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21 BEERARILE

4 AR MR 2R TG R L(H) P>0.05),
BEE I N 4 AR K dn BT 5k R R TS 4L

BT E#a () P<0.05), L& 1,
2.2 REAHWIEIRIEE

BEE 515 N 420 HbALC .FBG.FINS . HOMA-IR,
TG.CHO UA Hey £Ttm#a%, mEEIREART
fa$h (# P<0.05), 5 NC 4H %, DM 41 .NPDR
2 .,PDR 41 RBP4 NLR it & F+ & (RBP4 ¢ {E 4T3

3.088.5.768.4.870,NLR ¢ f& 4 % & 0.47.1.03,
1.83,3 P<0.05), 5 NPDR 4 1t.%% PDR 41 RBP4 i

1.41,% P<0.05), .3 2,
2.3 Pearson X5

x1 BHERFEBLR

Z T (g {4y 9124 30.291, P<0.05), 5 DM 4H 4%
NPDR £ .PDR 4l NLR & 3 7t & (q {451k 0.64.

W 45 & . &7 5K JE \FBG .HOMA-IR.TG.CHO,
Hey NLR 5 RBP4 & iEAHIC(r 4352k 0.235.0.200
0.336.0.428.0.172.0.242,0.900.,0.268, P <0.05), 5
HDL &1 AH ¢ (r=-0.406, P<0.05).

4151 B Hikivl ; ‘iﬁ/s) (g;ﬁi: ;(%,_,/s) (%/%j%%s{) (mqn%f%i s) (mﬁl—%{gg%i s) T+EF_X,X{§JU%/
NC #1 40 23/17 52,97 +9.71 2487 + 252 129.71 + 25.49 77.21+£12.63
T2DM £ 41 25/16 5354 +10.18 6.55 + 4.96 26.56 + 2.46" 137.90+19.71  83.41+12.43Y 12/29
NPDR £ 40 18/22 57.34+9.82  11.77+532” 26.85 + 3.83" 140.42 +21.15" 8352 +10.74Y 10/30
PDR #H 42 22122 57.07+7.72  11.46 +6.06” 26.79+343"  14829+16.18"7  84.71+8.12" 9/33
Hx* i 2.554 1.895 10.456 3.079 4.092 2.957 0.678
PAH 0.466 0.537 0.000 0.030 0.008 0.035 0.713
:1)5 NC 4114, P<0.05;2)5 T2DM 41 4%, P<0.05;3)5 NPDR 41 [ 44, P<0.05
F2 BHEEWIERLEE (xzs)
215 HbA1C/% FBG/(mmol/L) FINS/( w U/L) HOMA-IR TG/(mmol/L ) CHO/(mmol/L)
NC #1 462 +0.76 5.53+0.31 6.45(3.65,9.01) 1.67(1.56,1.73) 1.05 +0.29 462 +0.65
T2DM £ 8.48 +1.73" 9.77 + 3.40" 10.01(4.59,15.01)"  3.14(1.97,4.69)Y 1.82 +0.68" 4.92 +1.00
NPDR £ 8.65+1.18" 10.93 +2.97"? 12.95(6.21,17.14)"  6.28(3.37,8.29)"? 1.61+0.79" 5.76 + 1.30"?
PDR #H 9.07 + 1.65" 10.96 + 1.52"2 12.21(8.43,16.92)"  6.92(4.82,8.58)"? 1.82+0.76" 5.90 + 1.30"?
FHAY 84.51 42.24 8.82 104.875 11.876 15.278
PAH 0.000 0.000 0.03 0.000 0.000 0.000
285 LDL/(mmol/L) HDL/(mmol/L) UA/( . mol/L) Hey/( . mol/L) RBP4/(mg/L) NLR
NC 41 2.63+0.54 1.52+0.25 270.56 + 51.51 11.98 +1.34 41.80 = 6.22 0.35+0.11
T2DM 4 2.89+0.78 1.13+0.251) 290.90 + 86.10 12.49 + 1.51 45.20 + 7.09" 0.39+0.99"
NPDR £ 2.55 +0.69 1.08 +0.26" 308.83 + 73.89" 14.37 +1.832 48.19 + 6.49" 0.44 +0.93%?
PDR 4 2.70 £ 0.87 1.01 +0.32"? 319.91 +90.19" 16.16 + 2.3012 57.13 +8.13V2% 0.48 +0.11%
HH{E 1.742 34.313 2.931 47.828 33.224 15.02
P 0.161 0.000 0.036 0.000 0.000 0.000
T:1)5 NC 41 H#4, P<0.05;2)5 T2DM 4 4%, P<0.05;3)55 NPDR 41 Fb#4, P<0.05
x 3 2 BUEREMMIER LT BE B EEM Logistic B354
) 95%ClI
PSS S B fH SE Wald {5 ORfH m— i PfE
W e 1.156 0.565 7.206 4,553 1.505 13.769 0.007
FBG 3.104 0.744 17.432 22.292 5.191 95.726 0.000
NLR 1.297 0.441 8.670 3.660 1.543 8.681 0.003
RBP4 0.905 0.404 5.010 2.472 1.119 5.459 0.025
CHO 2.856 0.928 9.471 17.386 2.821 107.160 0.002
HOMA-IR 1.677 0.461 13.237 5.349 2.167 13.200 0.000
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2.4 Logistic [EI13 47
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M AR 1 -1 M i 2 -6, SEmi (0 1 4 i
RAEFZEM RPN R A0, BRI BEB 40 I P
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3 Ao A0 P AT B 3K 3l 48 5 N AIE 2E DR Ak
&, LRI A LI A A R -18 (IL-18)11)
MRNA M3k (24 ) 1IL-18 B HE AR Z . AHF
5% B RBP4 AT LA PN Kz 40 JEL 1) g 5 R 05 Pk, &
it A EF A1) — AL UK TIRES AR PE A
FYRE Ry 2 AL, WF5E & Bl PDR 41 &% NPDR 24
T2DM £H NLR {E I Ty, H D R AT e A BT e A
Xof HrP s 4 R ik B 200 B B o A G it
B2 1) 2 FUBE PR A 0 A1 JE] I bk B 400 i STk 1
DNA 5 7338 finty, bk 8 40 A T3 214, 5 Ae I,
G40 1S R v o e WA 27 L R 5 e 1 R
I E) B, 3 A 2 Pk SR, Pk SR i aot o N3
IR & ZR AR, S0k e 4l w1, [R) I AR 5075 Y PDR
20 72 NPDR 4| FBG } HOMA-IR # T2DM 41 ] i
F, 5 FREE I L Logistic 171194347 @7~ RBP4

FINLR J2 DR Myl R, P, 2 BOBE R /2
RBP4 F1 NLR 4 =475 DR s 1E I

AWFSE % B RBP4 5 NLR TEAHG, (B & 2 [H]
() ELASE AL AN R . A5 NLR 5 RBP4 #85
RAFEA I, P REALAH 1 4 M SRAEZEB, T 407 100587 P
Y, HETTAE DR By i 2 B EIE

AWF5E K I RBP4 5 HOMA-IR IFAHG, TS
FHCBUAT SR IE S R R SR, 1 DR 19
KA, [WIEE, 15 H RBP4 5 CHO.TG IEHH %, 5
HDL-C £ £ #H 3¢, Wu S5 B /s 78 1L IR 55 # 8
FrH s RBP4 2 i /N i 4 (K 2% B 2 1 L 1 e K
AALIR BENR A IR R A s 22, v A Pl ik
Z el AR A A R 2 48 A, [RIR s b
IR R Bl o R R 398 0400 TN B A sk A
SN A KD BEEEAEL i DR NE . Hey A& 4
BRI R () L P ] P, AR5
153 RBP4 5 Hey 1EAHIG,  HLARBLGI E PN i A AH
RIE . PTREMIHLENE Hey rlisb— AL AR,
PRI MRS 10 35 078 PN B PR A M A8 AL
5 RBP4 MMl A<SC#5H DR ¥ UA B0 # ATt
B, ENAFSE UA>212 mmol/L, DR & A 5 )% % 5 A
S 3 el

ZE LTIk, AWFIE45 R B N DR % RBP4 5
NLR #7%, HE/RP 5 DR G £ 2Z—;NLR
Al §200 DR 3 174 RBP4 %15 ; 4 DR (AR FL i 2r
PEHLKHE &R LR A T TRy R AR
{H RBP4 5 NLR 7£ DR 1y EAARAE FAL i 75 22 IR
AIHFSE o

& £ X #:

[1] hAREE 2 2R 2 MR 27 . R W B P I S 7 s R 12
JTHERI(2014 4F)[J]. HAEARAN SR, 2014, 50(11): 851-865.

[2] Whiting DR, Guariguata L, Weil L, et al. IDF diabetes atlas:global
estimates of the prevalence of diabetes for 2011 and 2030 [J].
Diabetes Research and Clinical Practice, 2011, 94(3): 311-321.

[3

-

Ishizuka M, Nagata H, Takagi K, et al. Combination of platelet
count and neutrophil to lymphocyte ratio is a useful predictor of
postoperative survival in patients with colorectal cancer[J]. Br J
Cancer, 2013, 109(2): 401-407.

[4] Sen N, Afsar B, Ozcan F, et al. The neutrophil to lymphocyte

[l

ratio was associatedwith impaired myocardial perfusion and long
termadverse outcome in patients with ST-elevated myocardial in-

farction undergoing primary coronary intervention[J]. Atherosclero-

- 57 .

www.fineprint.cn



http://www.fineprint.cn

RS RIS 526 %

sis, 2013, 228(1): 203-210.

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.

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

Okyay GU, Inal S, Onec K, et al.Neutrophil to lymphocyte ratio

5

—

[6

—_

[7

—

in evaluation of inflammation in patients with chronic kidney
disease[J]. Ren Fail, 2013, 35(1): 29-36.

[8] 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-in-
dependent mechanism[J]. Mol Cell Biol, 2012, 32(24): 5103-5115.

[9] 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[J]. Mol Cell
Biol, 2015, 35(16): 2771-2789.

[10] Xiao Y, Xu AM, Hui XY, et al. Circulating lipocalin-2 and
retinol-binding protein 4 are associated with intima-media

58

[11]

[12]

[13]

(14]

[15]

thickness and subclinical atherosclerosis in patients with type 2
diabetes[J]. PLoS One, 2013, 8(6): e66607.
Adaikalakoteswari A, Rema M, Mohan V, et al. Oxidative DNA
damage and augmentation of poly(ADP-ribose) polymerase/nucle-
ar factor-kappa B signaling in patients with type 2 diabetes
and microangiopathy [J]. Int J Biochem Cell Biol, 2007, 39(9):
1673-1684.
Otton R, Soriano FG, Verlengia R, et al. Diabetes induces
apoptosis in lymphocytes[J]. J Endocrinol, 2004, 182(1): 145-
156.
Hanses F, Park S, Rich J, et al. Reduced neutrophil apoptosis
in diabetic mice during staphylococcal infection leads to pro-
longed TNFa production and reduced neutrophil clearance [J].
PLoS One, 2011, 6(8): €23633.
Wu J, Shi YH, Niu DM, et al. Association among retinol-bind-
ing protein 4, small dense LDL cholesterol and oxidized LDL
levels in dyslipidemia subjects[J]. Clin Biochem, 2012, 45(9):
619-622.
W, IR, RO I DRIR 5 T 2 TRUAR DR 8 5 A ) e
S A AHSCPERIFFE ). Hh IR R 2%k, 2014, 22(12): 1079-1081.
(€19

PDF pdfFactory Pro www.fineprint.cn



http://www.fineprint.cn

