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Abstract

¢ AIM.To investigate the expression changes and clinical
significances of Gas6, SDF-1a and SDF-1f in serum in
patients with diabetic retinopathy (DR).

¢ METHODS: Totally 113 patients with DR were divided
into proliferative group ( n=45) and nonproliferative
group (n=68). In the same period, 49 cases of patients
with non - contracted DR diabetes were selected as the
diabetic group and 42 cases of healthy subjects were
selected. The indexes of blood glucose, blood lipids and
hs-CRP were detected. The expressions of Gas6, SDF-
1a and SDF-1B genes in serum were detected by using
real-time PCR technology.

¢ RESULTS: The HOMA - IR, TG and hs - CRP in the
diabetic group, nonproliferative group and proliferative
group gradually increased, the differences were
statistically significant ( F=39.672, 81.625, 99.872, all P<
0.05). The LDL-C in the nonproliferative group and

proliferative group were higher than the diabetic group
and healthy subjects, while the HDL-C were lower than
the diabetic group and the healthy subjects, the
differences were statistically significant ( F = 51. 974,
43.824, all P<0.05). The relative expression levels of
Gas6 mRNA in proliferative group, nonproliferative
group and diabetic group were higher than the healthy
subjects; the relative expression levels of SDF-1ac mRNA
in  proliferative group were higher than the
nonproliferative group, diabetic group and healthy
subjects. The relative expression levels of SDF-1 mRNA
in proliferative group and nonproliferative group were
higher than the diabetic group and healthy subjects, and
the proliferative group were higher than the
nonproliferative group, the differences were statistically
significant ( F= 15. 381, 21. 589, 38. 942, all P<0.05).
Pearson correlation analysis showed that the relative
expression levels of Gas6 mRNA in serum in patients
with DR were positively correlated with TG, TC and LDL-
C (r=0.228, 0.241, 0.209, all P<0.05), and the relative
expression levels of SDF-1ac mRNA and SDF-18 mRNA
in serum were positively correlated with hs- CRP (r=
0.297 and 0.325, all P<0.05).

¢ CONCLUSION: The expression levels of Gas6, SDF-1«
and SDF - 1B genes in serum in patients with DR are
elevated. They might be related to abnormal blood lipid
metabolism and inflammatory response.
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B B AR 1B DR P8 ) 529% 742 ( diabetic retinopathy, DR)
ST b A A5 R 5 A 6 ((growth arrest specific
gene 6,Gas6) | 3k 5t 40 U 777 4= Bl F ( stromal cell — derived
factor—1,SDF~1) il SDF-1B 3k 75 b K I AR X,
773% : DR B 113 Bilo AR (n=45) MRS 5E 1k
H (n=68) , [FIILEIBOR G IF DR BRI 85 AR bl PR
4149 19) g B 42 ), A D B | il B R R B C -
. 2K F ( highly sensitive C—reactive protein,hs—CRP) ¥§%5,
F LG E 7 PCR F ARG ML Gas6 \SDF-1a
I SDF-1B FE[F Rk
S5 SR BEIRAGL ARG GE T 2H N3G S VA 8 AR S A 1Y
192 5 ZE HEPTH5 B0 (homeostasis model assessment for insulin
resistance, HOMA-IR) . H il =g ( triglycerides , TG ) Fl hs—
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CRP ¥ Z Wit &, Z R WA G #E L (F=39.672,
81.625 .99. 872, P<0.05) , 3% P 40 Fi 3k 4 5 M 40 R
HARE g H ( low—density lipoprotein, LDL-C) HET
WHIR 955 28 i fe B 25, 0 /= %5 BE BE 2K 11 (high density
lipoprotein , HDL—C ) SAiC T~ 48 i o 28 R 2, 22 S 34
it L (F=51.974 43.824 3 P<0.05) ; BiFa M4 |
AR RGP 2 RO PR AR 4 R A LTS Gas6 mRNA Rk &1
fe FARERE A A AL LY SDF-1a mRNA £k &
By TARSG FE R A W s 28 RN R 47 | 1 9 P 2 R 4
PR I SDF-18 mRNA %3k 8 1 8 T 0 IR i 40
Mg, HYGPaTEd] o = TAENS s 4, 2 A Gt
2 L (F=15.381.21.589 38.942,P<0.05) ; Pearson fH
KHT s, DR B LT Gas6 mRNA FihH 5 TG &
AH [# B (total cholesterol, TC) F1 LDL-C £ IEAH K (r=
0.228.0.241.0.209, ] P<0.05) , Ifil 1§ SDF—1a mRNA FI
SDF-18 mRNA ik 5 hs—CRP £ IFAHI(r=0.297 ,
0.325,P<0.05) .

58 DR B F 751 Gas6 . SDF-1a Fll SDF-1B JEH
KT, T fe S B AR 5 R R A K
SCHRER] ¢ 4 PR L X L AE 5 Gas6 3 SDF -1
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IR 25, XM, &k 0. B PR A 9 B A8 SR I 7
Gas6 ,SDF-1a Fl SDF-18 484k e 7 . B BRIR B A= 2017517
(5) :861-864

05§

2 RUBE PR W VR 5 A 1 O K06 2R % U R A e
R, ITAE R R R LR AE T R S BN S AR B
R ZA I AR, S SRR L
SiE 14 2 AE o ofl PR L I % ( diabetic retinopathy
DR) J& W8 FRs £ 3 UL A B A8 3 &, S N BUR 1)
FEAR P L AL S, HOET i AR B
BIIRYT TF B PR 7 I R RE M AR AR | 235 s BHL1E DR
Fe e e D R I AR T % DR A 56 K AR WL BE AT 0 5T A
B, LASR R R IR R T T RICR b B R A A5 e
BHRNA 6 ( growth arrest specific gene 6, Gas6 ) VE N K8 T
Vit K IR ARG G, 755 TAM Z K554 )5 76 8 2 40
R T R e SO el 0 S (92 AR E 1) S 1= R
Gas6 TENE RIS ML I A & e v R AR, R
W MR A K F (stromal cell—derived factor—1,SDF-1)1EH
AL T CXC WG, R EZE AT N7
RAE RN | L B A 2 B A W DR v Ok ¥ EAE
FHY ARREE R SERE 6 E B PCR B AR DR &
ML H Gas6 SDF -1 Fl SDF-1B KK ik, 3 5 fd e &
VAT FOB , BT HAE DR R 71 9 35 S, DA S 1ifs PR S 1
FEALILRE R
1 XM E
1.1 %% $EHL 2014-02/2015-03 73k Peati2 1Y DR H
H 113 i, Horp 565 f], £ 48 f], F- ¥ 4E 4 56.7+9. 8
% ARYE DRAZWIFRUE'T K5 F 43 Sy 18 B 2 R 3 B
PR, Horp IR AL 45 ], 5 27 B, 2 18 ], P-4
56.1+9.2 % SEHK T E 4840 (body mass index, BMI) Ay
22.9x1.9kg/m’ ; AEHGFA PR 68 ], 55 38 f4il, % 30 4], °F-
PIAENR 56.9£10.2 % BMI Jy 23. 1+2. 1kg/m’ ; [) H 3%6 Ht

862

KA IT DR BEIRMG B 49 6 (BRI , 55 29 B, % 20
], X4 57.1£10.4 % BMI 4 22. 8+1. 8kg/m* ; A
TR BEARAS L e BUE B 42 9], Horb 55 22 4], 4z 20 1],
SEXJAERE 56.8+9.6 % BMI Jy 22.8+1. Tkg/m’, A X}
SYHERR 2B M B =B T Bk R R R R
S MR R GER TFEe #, LA T YR HR RSB |
R O B 25 R Ao 2 5 i 6 H A MR AR s 2 DO 2L A 5T
PR AR BMI 45— G 0 L8R, 2 5 RS it = B
M(P>0.05) ¥ al bh, A 5T o B2 B 46 #2251 254t
e, B A
1.2 ik
1.2.1 m#E MASFI hs—CRP JUE  FiA W o8 xf 4 4
B IR KL 6mLL, 4325 2 PR, 40 B 2R A7 il A | il
HE AR AL C 2 W 25 [ (highly sensitive C—reactive protein
hs—CRP) #: , LA }2 Gas6 .SDF—1a #1 SDF-1B #&:10, #)
FH4 A 3 A4 Ak o3 A AU i 25 I8 1B ( fasting blood
glucose , FBG ) I A 48 A5 7F 47 4 M, 1L B 48 B 62 45 H- itk
=B (triglycerides , TG ) ., & JH [# B% ( total cholesterol, TC) |
IR 2% g 7 1 ( low—density lipoprotein, LDL.-C) i 255

BHEH( high density lipoprotein, HDL-C) ; FH ELISA i
7 25 J IR 5 3% (fasting insulin, FINS) |, If- 3157 IR R 254
RIS (HOMA-IR ) = FBGXFINS/22. 5, | I BUGA% Hegés
U AT AU hs—CRP 7K-F
1.2.2 XHFHEEE PCR &l I 7% Gas6,SDF -1«
#n SDF-1B EREFix W HGH KL, T 30min PIFE 4°C
Z4F 3 500r/min 540> 15min, BUMLIE LA 45, ] Trizol
AL RNA $2 G GO0 i v s RNA SEAT 3 B, IF 00
GHRE B A,/ Asgy = 1. 80 FRASHE Ty B A& FE i, FH 08 % 5
A B AR 4% cDNA | LA cDNA MAHR ] PCR 1X5¢
A PCR, Gas6 .SDF -1« SDF—18 F1N 25945 K.
Gas6 51 |1 .5 ~TGCTGTCATGAAAATCGCGG -3,
% .5 ~CATGTAGTCCAGGCTGTAGA-3";SDF-1a 5 #1; |
%:5 = GTGAGAACATGCCTAGATTTACCC -3, T ii¢.5 -
ATAGGACTCAGGGACAATTACCAA-3";SDF-1B 5% I
i :5" - GCTGAAGAACAACAACAGACAAGT -3, Fii#.5 -
CTCACATCTTGAGCCTCTTGTTTA - 3°; B —actin 51 4. I
Ui .5 - TGACAGACTACCTCATGAAGATCC - 37, F i . 5" -
ACATAGCACAGCTTCTCTTTGATG -3°, PCR = I %% 1.
94°C 455,92°C 30s,56°C 30s,72°C 30s, EZLJEH 40 WK,
AR E 3 A PATRM B AL, LNZS X H
2 ALY LI Y Gasé mRNA SDF—1a mRNA Fl SDF—
1B mRNA Fikfg,

et 0T A SPSS21. 0 S8 it 43Hr k#1755 1

SERNEE FHEORER T B AR 22 (xts) , 24 0] e
KR E 7 225007, R LU BCR A 1LSD - K 56, B
Pearson 154043 T2 E[B] A OGS &R, LA P<0.05 k22
SAESIFE L,
2R
2.1 AR K MHE, MAEF hs—CRP #54xtb U
MBS FINS il TC WAL, Z 7 LGt E L (P>
0.05) , JEFE T2 Al 5 v 20 AU PR 41 HR % FBG 215
Tl B, OB DR e AL A 3 B M 4R B A M A R R
HOMA-IR TG Fl hs—CRP ¥ #i Ft i, 25 % ¥ A e it
B (P<0.05) , YEFHPE A FNAE S 58 4 40 /2 % LDL-C 3
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*1 MNAHRMSMEENMAES hs—CRP i54RrtL B

XxX=xs

ZH 5 % FBG(mmol/L)  FINS(mU/L) HOMA-IR TG ( mmol/L) TC(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L)  hs—CRP(mg/L)
AR 4L 45 7.59+2.68 3.97+0.58%¢¢ 3.72+]1.18%¢¢ 5.24x1.55 3.97+1.348¢ 1.16+0.24%-¢ 8.71x0.31%:¢¢
JENGGEPE 68 7.68+2.81 3.35+0.61%¢  3.37+0.98%:¢ 5.19x1.47 3.8520.99%:¢ 1.12£0. 18%¢ 5.39+£1. 15%¢
W RG24 49 8.05+4.34 3.09+0.482 3.09+1.572 4.97+1.28 2.84+1.25% 1.28+0.21%2 3.08+0.772
ﬁftﬁ% 42 8.14+4.72 1.31+0.34 1.37+0.41 4.41+0.79 2.21+0.68 1.37+0.29 1.29+0.25
F 0.867 39.672 81.625 1.137 51.974 43.824 99.872
P 0.267 <0.001 0.095 <0.001 <0.001 <0.001
7 ."P<0.05 vs fEFEE ;°P<0.05 vs JEBEFHA ;°P<0. 05 vs BEIRIGH .
K2 MAHFRISMFED Gase,SDF-1a #1 SDF-1p KizE LR e

215 VRS Gas6 mRNA SDF-1a mRNA SDF-1B mRNA

HagA MR 45 0.89+0. 13" 1.17£0. 14%° 1.29£0. 15%°

JEHFE 68 0.85+0.11° 0.95+0. 10 1.17£0.13"°

T8 R 21 49 0.82£0.12° 0.93+0. 12 0.91+0.08

e 42 1.09+£0. 15 0.94£0.09 0.9220. 11

F 15.381 21.589 38.942

P <0.001 <0.001 <0.001

T P<0.05 vs fAEEEE ;P<0.05 vs AFHEFEA ;°P<0. 05 vs MEFRIFA

#* 3 DR &£EMmiF Gas6 . SDF-1a #1 SDF-1B RizE 5 Mm#E ., MASF1 hs—CRP i5+RrME x4

e FBG FINS HOMA-IR TG TC LDL-C HDL-C hs—-CRP Gas6 mRNA SDF-1a mRNA  SDF-1f3 mRNA
Gas6 mRNA 0.048  0.102 0.035 0.228% 0.241* 0.309* 0.035 0.101 - 0.115 0.092
SDF-1a mRNA 0.113  0.098 0.016 0.105 -0.112 0.062 0.058 0.2972 0.115 - 0.3732
SDF-18 mRNA 0.064  0.082 0.103 0.085 -0.103 0.094 -0.023 0. 325 0.092 0.3732 -

R REXERE r;a 8 P<0.05,

T T PR AL RN R JE 25, T HDL —C M40 T 1 g 26 A fie
R EF ARG E L (P<0.05,% 1),
2.2 MAMRX & MiEd Gasé,SDF-1a #1 SDF-1p &
EELRB WA A | JE 1G5 M A OB PR e 2 AR A M
& Gas6 mRNA FIA & & T &, B0 4 B 0
i SDF-1a mRNA ik TAEEFE L W5 2 A
{d R, A5 PR 2 AR 3 58k 41 R3S LT SDF -1 mRNA
FIR Y TR A HIG AV 8w TR
WIHA =R WA G L (P<0.05,%2)
2.3 DR £#& M5 Gas6 . SDF-1« #1 SDF-1p Rz &5
Mm#E MAEF1 hs—CRP $54RHE X Pearson #HC/0 M7 i
75, DR & I Gas6 mRNA ik 5 FBG, FINS .HOMA -
IR HDL-C hs—CRP SDF-1a mRNA SDF-18 mRNA ik &
FH(P>0.05), 15 TG, TC Fl LDL-C 5 iF 4% (P<
0.05) ;DR B Il SDF-1a mRNA SDF-1B mRNA %3k
EY 5 hs—CRP £1FE 3¢ (P<0.05) ,DR B F Il & SDF -
la mRNA #6355 5 SDF-1B mRNA #iAH 2 X (P<
0.05,%3),
3itig

DR 1B 2 RUHE bR 28 35 18 Ve i 48 JF A0k, 2 2
HWE ZH Bz kL RN R, PLH 8 & 4%, %
BAEEERA™ X H &AL AT 3 A B T 500 B
16 DR MR MG B E TS, Gasé A RIiE T 24 H
FVAH RPN, AT 55 A P R A ST LA A R Ax] &5 T
R YEVE R 0F 98 2B Gas6/ Axl 5 53l i 1l 3l
P VEGE A2 44 2 36 4 1 #0004 A= i, AR5 o,
HUTE PR AR 3G A V2 O PR 2 AR AT LTS Gasé mRNA
FEIR R A AR ULITRE R R E T Gas6
FRFEH L BEIT RN 2 RURH RS B I S AR R

SNBSS S X R B, AW o B IR A
DR 235 P b i Jg AR 3 = , Pearson AH 5 43 1T
7~ , DR B ML Gas6 mRNA ik 5 TG TC A1 LDL-C
EIEAMHSE(P<0.05) , UL Gas ik 5 % 7] 68 5 48 IR W
B MR S WA 5, Sh LR aR A wkbR 2 ik
SRR RE AL /N B Gas JEIH, BEHAS E PRI, $27R Gas AT B
35 e R AR R 2 5 DR M kA i R

SDF-1 1Eh —Fiafb A+, 76 Sl i s 3R 45 o] &
FIB TENFARAE N | 555 1045 P B 240 P % 3 i+ 44
Z 5 X A H A b R R EAER AR BOR,
WE PR A3 58 1 2 RN FE M 21 2 hs—CRP Y935 i 7+
1 (P<0.05) , BEHTHE PR £ 8 I B AR M Sy, HLBE
DR KA o I 1 J 98 1 I 7K 722 3 7t i, T g5 DR
A T R I i Y R B ot e S TR B R 4 s R A O
AHIFET R A 4 B I SDF -1 mRNA Rk
1 TARSG B PR 20 O PR s 4 RN {2, 48 4 RN A B 5
PELH A LTS SDF-18 mRNA 2 15 B 24 15 T Jd g 20 A gt
R, BLFA TR 8 v T ARG B AL, BAP] DR A s
SDF—1 WA A e 35 35 13 By, T RE 55 400 19X B8 1 480 A=
£, H DR & M7 SDF-1a mRNA A1 SDF-1B8 mRNA #
A5 hs—CRP 2 IEAH X (P<0.05) , i ¥ SDF-1 7K
FrE vl 5 R A K

Zi L Arid DR B M H Gas6 . SDF-1a fl SDF-18
BRI, ATRE S DR R A 5% b Rk
SVA e, AN DR B $R A ik & .
Sk
L3 BhSCEs B4, A BRSNS U SRR AR & 2 B R
S FEOR I AR DG ERIFSY. TR AR A TR 25 24 K 2014335(11) :1235-1240
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