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Abstract

e AIM. To investigate the relationship between the
severity of diabetic retinopathy (DR) in middle-aged and
elderly diabetic patients with serum HbA1c and TNF-a.

e METHODS: Totally 200 patients with diabetes mellitus
was selected, 60 patients with diabetes mellitus ( DM
group), 80 patients with non - proliferative diabetic
retinopathy ( NPDR ) and 60 patients with diabetic
retinopathy (PDR), and 80 healthy subjects were selected
as normal control group (NC group). Patient’s physical
examination index was observed, the levels of fasting
plasma glucose (FPG), 2h postprandial blood glucose
(2hPG ), serum lipids, serum HbAlc, serum tumor
necrosis factor-o (TNF-«) and tear TNF -« of patients
were measured.

e RESULTS: There were significant differences in body
mass index (BMI), FPG, 2hPG, total cholesterol (TC),
trilycerides (TG), high density lipoprotein (HDL-C) and
low-density lipoprotein (LDL-C) among the four groups
(F=37.211, 395. 421, 42. 515, 7.385, 121. 764, 121. 568,
34.567, P<0.05). The levels of BMI, FPG, 2hPG, TC, TG,
HDL-C and LDL-C of DM, NPDR and PDR groups were
significantly higher than those in the NC group ( P<0.05).
The levels of BMI, FPG, 2hPG, TC, TG, HDL-C and

LDL-C of PDR group were significantly higher than those
in the NPDR group ( P<0.05). The differences of serum
TNF-«, tear TNF-o and serum HbA1c in four groups were
statistically significant ( F=337.256, 215. 471, 40. 522, P<
0.05). The levels of serum TNF-«, tear TNF-a and serum
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HbAlc in the DM, NPDR and PDR groups were
significantly higher than those in the NC group; the serum
levels of serum TNF-«, tear TNF-o and serum HbA1c of
the NPDR and PDR groups were significantly higher than
those in the DM group ( P<0.05), the serum levels of
serum TNF - o, tear TNF - « and serum HbAlc of PDR
group were significantly higher than those in the NPDR
group ( P< 0. 05). There was a positive correlation
between tear TNF - a and serum TNF - o (r=0.289, P<
0.01), and a positive correlation between serum TNF-«
and serum HbAl1c (r=0.375, P<0.01).

¢ CONCLUSION: The tear TNF-« levels in middle - aged
patients with diabetic retinopathy is higher than normal,
and with the increase of retinopathy severity, tear TNF-«
levels increases. There is a positive correlation between
TNF-« in tear fluid and serum TNF-a and HbATlc.
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B Y AR 2 AR PR s 0L I [ 72 ( diabetic retinopathy
DR) {7 DR ™ H & 5 L% HbAlc TNF-o /K- K AH
77 i% B HR 200 B PR AR, L b B AR PR (DM
20 )60 5], i DRJ £ A1 3 78 401400 9 S5 75 2H ( NPDR 4) 80
G FIHRE b £ 144 G ST 400 1) s 7% 26 ( PDR #H) 60 1], 3+ 3%
80 il filt eV M IE H X HEZH (NC 41) . ISR B 3 1 {4
Krfa b , I A8 3 19 25 18 I ( fasting plasma glucose,
FPG) 27 2h 4% (2hPG) | LR | 1ML 355 48 fk I 21 26 F
(HbAlc) . IfiL ¥ B 985 TR 38 [l F — o ( tumor necrosis factor,
TNF-o) S iH# TNF-a,

55 (1) U 323 1Y 4K BT 5 48 %X (body mass index,
BMI) .FPG 2hPG & JHE % (total cholesterol ,TC) \HiH=
fig ( wilycerides, TG ) . & % & J§ & H ( high density
lipoprotein, HDL — C ) . ik % & 5 & 1 ( low — density
lipoprotein, LDL-C ) 4545 b7 Hu e, 2 549 FLAT 46 122 35 X
(F=37.211.395.421 ,42.515.7.385,121.764 ,121. 568 |
34.567,3) P<0.05), DM .NPDR .PDR =#H & # ) BMI,
FPG 2hPG TC TG HDL-C LDL-C “$ 457K 355 F NC
Y1, 2254 i1 23 L (P<0.05) ; NPDR 41 % 1 BMI,
FPG 2hPG TC TG \HDL-C,LDL-C %35 b5 K V25 F



Int Eye Sci, Vol. 18, No.4 Apr. 2018 http.//ies. ijo. cn
Tel:029-82245172 85263940  Email :1JO. 2000 @163. com

PDR 4, 225 A G112 L (P<0.05) . (2) WA ZikH
M3 TNF-a JHIK TNF-o S 1ML HbAle /K L #, 257
Y HA G824 38 X (F=337.256 ,215. 471 ,40. 522, %) P<
0.05) ; DM NPDR,PDR =4 & & i IfiL ¥ TNF - o JH ¥
TNF-a FALE HbAle /K F-3m T NC 41, 22 51 G it 2
£ X (P<0.05) ; NPDR ,PDR % £ /& & %) Ifi. 7 TNF -« 1H
T TNF -« FLHE HbAle 7KF-2 8 T DM 41, 22 54 4t
2574 L (P<0.05) ;PDR 4 /B35 AT TNF - JH# TNF -
a K L3E HbAle /K25 F NPDR 4, 2 3 A G2 X
(P<0.05), (3)i{H# TNF - o 513 TNF - o 2 IEMX
(r=0.289,P<0.01) ; 1H# TNF-« 5 IfL% HbAlc 2 1F A
X:(r=0.375,P<0.01) ,

2518 . hEAE DR BFTHIK TNF-o /K8 TIEH A, HEE
2 AL B A8 B N EE, TH IR TNF —a/KF- T8 . THIRTNF-a
5ifiL i TNF-a HbAlc S IEAX,

SRR W PRI PR Ao A0 D B9 A% 5 WA Il 21 8 11 5 e
IRFEIH F —a s HHHE
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B DR 95 A8 R B 955 A8 ( diabetic retinopathy, DR) & 4 K
Ji ( diabetes mellitus, DM ) 3% & UL 59 — #5541l 48 I+ & 5E
T SLAEREE DM A0S 2 AW T 55, DR 9 40 264
ThEs, A AR NECHE B BB R A, X DM B A A7 R
A R BN R, RE T AE DR R K
JEk R h &k HE T HEEAEH, MR R SE B F - a ((tumor
necrosis factor, TNF-a) (A (IL) .C S H ( CRP) 4
P WA RRE 7 BRI 4T 2 1 (HbAle) & DM
B HH W AE bR, 5 DM W A48 M I & AE 18] 17 78 Ik
P, 40 DR 453F & AE | BEHC I S e DM 12 5 16 & e i
5 VHIB S I P i R e R P K S B e — e AR T
W DR (kRS B AT, & F AT DR 403 8 3 09 TH )
TNF—cu A5 L3S DL A5 3] 2 308 43 7™ 400 D) s 2 8 %
R JEE ARG A TG it , A8 (8] 42238 1 TH I TNF - K 0E A
H AL G AR FE R ARBFIE B AR R AT 4E DR
JEHE R S I HbALe , MLTE FH I TNF-a KB AH G
P, BXF 200 1] DM H 2 K 80 17l 4t BE 2 A I 1A 95 kL EA T
[l S A, 45 SRR SR
1 XJFRIFE
1.1 X% HE2013-06/2014-12 F&BEIE 1 200 5] DM
KB T TR I e A Bt AT A 1Y) 80 1) fi B 27 4 A F 9 %o
% DM B ELLFE 1999 4E WHO i 5E #Y DM 2 Wi 7 B bR
#E, 200 ] DM HEH 5 94 i, & 106 1, 4F 4 45 ~ 70
(FH)53.426.5) % ,JKFE 0.5 ~ 10 (F143.2+4.6) a;80
5 i 3 25 R AF A 46 ~ 68 (T34 54.226.3) % Jif2 0.6 ~8
(FH93.4+4.2) a, HRIE 2003 44 bR 00 M R 25 1) [
Bl PR 2 bR o, B 200 5] DM FR 2 43 =41, 5.4 DM
ZH (DM 4H )60 151, BIJC DR ; DM 1A 38 5 101400 o H5 i 2% 20
(NPDR 2H )80 fil 1 DM £ % 457 4L ™ B597%5 48 2H ( PDR 41)
60 1, 80 filfiltFE+ (NC 41) , B 38 i, Z&c 42 fil, ik
PULH BB E AR LR, 22 R RS L (P>0.05) , B
Al He

1.2 753 0B IE X G 10 ARG B0 | AL 40 40 i 1
S B MR AT S £X (body mass index, BMI) = {4
it (kg) /Bt (m’) AR 425 8 ~ 10h J5, TIER
HEE 82, Sg MRy, Bl IS AT I ARAS A B T 50, il R
K I, 50 S BRI Y, A I R A A AR A, A 4 25 I it pE
(fasting plasma glucose, FPG) . &l JIH [& B (total cholesterol ,
TC) H i =M (wilycerides, TG ) | Ik % £ If H H (low -
density lipoprotein, LDL-C) | BEEREA( high density
lipoprotein, HDL-C ) i fb L £1. % 14 ( HbAlc) , & )5 2h F
AR K I, 46 04 S5 2h 1B (2hPG) . W4 A 3hA:
A 53 BT AR 0 LA AR 0L 5 R FH 88— 5 48 v R VRAH 0 8
I3 HbAle A4 R4 H Sk 21 2 1 53 A A ; >R
I B 92 W i ( ELISA ) 35 0 % L3 TNF — o, AL 254 H A
HT-IRFFFRAS ; SR FH B 40 3% 35 450 vk R AR TH W An A, D 7
AR R ML TNF o,

Gt 2= o A AW 58 09 BCHE A3 A 0 48 T A AP
SPSS 21. 0, HEHORHH B AR E 22 (x+s) Fom R R
BRI Ty 2250 A e Z 2 BRI 22 5, i — 20 PG LL A
K SNK—q K56, SR FH DUA% 3 xR 50 154 7 2 1 B8 Rk 9 41
] b5, B s T 2 %8 (% ) Ron  IHW TNF - 5 1ML
TNF-o  [ML3E HbAlc B9 #H 5 M 43 #1 R H Pearson #H 3¢ 43
Br, LA P<0.05 hZEFA GRS,
2R
2.1 NAZKEEARTRMEE WA ZiLH 9 BMI,
FPG 2hPG TC TG HDL-C LDL-C 54845 b4, 22 %Y
H G E X (F =37.211,395.421 . 42.515 . 7.385,
121.764 121. 568 34. 567, 3] P<0.05), DM .NPDR . PDR
=#HHEE M BMI FPG 2hPG . TC . TG .HDL-C LDL-C %48
PR T NC 41, 2 R A 4 i2% 8 L (P<0.05) ; NPDR
HHEEY BMI FPG 2hPG TC TG .HDL-C . LDL-C 484845
AEYI R T4 PDR, 2 5 A G # R X (P<0.05) , L& 1,
2.2 MAZiRE MiF TNF-o B TNF-a X & HbA1c
KERLEE U2 E ME TNF-a JHE TNF-o I
5 HbAle KV LLHR, Z R WA Geit % & L (F=337.256,
215.471 40.522,%] P<0.05) ; DM NPDR .PDR =4 ¥
B IS TNF—o JH¥ TNF-o FIAL HbAle K35 T
NC 4, R A5 i3 L (P<0.05) ,NPDR . PDR #4H i
FH M TNF-o JHIE TNF-a FIALE HbAle K35 T
DM 4, 22 A4 G027 X (P<0.05) ,PDR £H .3 19 1. 75
TNF-a  JH# TNF-o FIMLTH HbAlc /K V44755 T NPDR 4,
ZERAGIEE XL (P<0.05,%2)

2.3 B TNF-a 5Mi#F TNF-o, 1iF HbA1c BB x4
S H TNF-a 51005 TNF-o 22 IEHSE (r=0.289,
P<0.01); {HM TNF -« 517 HbAle 2 IEM XK (r=
0.375,P<0.01) ,

3itig

DR (A BRAR (b A B 40 00045 P9 B2 386 2 | ) 303 400 e
PEBEPE G (B 40 1 A5 BH 2 T8 B A R, T A 3R i
PRGN, I SRR A RIS RS 5 R
— FRIN A A AR 6T I AE P R A AR 5, R G DR
f A 5 R E S I () LA A DG, DR FR T A 1)
RIS 2R 8 A2 408 BT B0, 455 Bl P 00 o) i 28 RT3 7 1 AL
W SIS A 3B A I A T B S R AR DR Yk
S HIL T 10 A 78 A B R, EUR RAE RN 76 HL & AR K S i A v
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F1 MAZKEELEBIER xXEs
205 #% BMI(kg/m*) FPG(mmol/L) 2hPG(mmol/L) TC(mmol/L) TG(mmol/L) HDL-C(mmol/L) LDL~C(mmol/L)
DM 4 60 24.2+3.72° 6.520. 4" 11. 6£2. 5 5.52£1. 14" 1.41+0.52° 1.37z0. 25" 2.55+0. 68"
NPDR 4 80  24.7+3.0° 6.4=0.3" 10.9£2. 9" 6.27+1.58"  1.66+0. 54" 1. 65+0. 88" 2. 80+0. 70°
PDR 4H 60  26.2+3. 1% 7.8+2.2%°  12.643.6™° 6.59+1.02°° 1.78+1. 14" 1.92+0.60"“°  2.91+l1.12%"°
NC 4 80  23.3%3.1 5.0+0.5 6.3+1.9 5.45+1.01 1.30+0. 44 1. 28+0.29 2.27+0. 62
F 37.211 395. 421 42.515 7.385 121. 764 121. 568 34.567
P <0.01 <0. 01 <0.01 <0.01 <0.01 <0.01 <0.01

TE DM A1 PRS0 R 8 5 s NPDR 412 Wl B R A 54 SR 0 JB A2 20 s PDR 201 < PR P 394 ZE U340 00 S 72 2 s NC 41 T %) 1

41, P<0. 05 vs NC 41;°P<0. 05 vs NPDR 41;°P<0. 05 vs DM 41,

F2 MAZKLEMFMBER TNF-o R MiE HoAlc /K FHIEEEE xts

2053 1% I TNF-a(ng/L) {H# TNF-a(ng/L) HbAle(% )

DM 24 60 5.78+2. 25" 21.45+9. 14° 6.06+1. 05"

NPDR 4 80 10. 17+3.10%° 27. 64+8.53"° 6.39+1.59*¢

PDR 60 12.42+4.61"°° 37.28+11.92%° 7.66x+1.26"°

NC 2 80 0. 74+0. 25 6.7+3.75 5.63+0.90

F 337.256 215.471 40. 522

P <0.01 <0.01 <0.01

T DM 4 BRAfOf RO A0 NPDR 2. Wl B P A1 1 B 30100 190 S A2 20 ; PDR 4L < Wl B o 1 2 300 400 IR0 S A8 20 s NG 2L - T X T

2 ,*P<0. 05 vs NC #;°P<0. 05 vs NPDR 21 ;°P<0. 05 vs DM 4,

RIET —EMMEN, TNF-a 2% W RIEN R, 1245
A ILAET PN B 200 M P 2 T, LA A A ) R 45 38 5 1 |
SR A P A VR B 2R IR N AR A TNF-a
M5 5 1 TR 00 90 55 5 . 400 Do) B sy 5 ke 4 45 o L ol AR
TNF - 18 32 3075 A% PR 738 4%, ok AR I I 160457 P 3z 400 it
7 A SR PR a0 T 10 A 200 A 2 A B 4 e 1) 286 A
TR TR X I — 400 0 5 e s s 463 4 , 5 400 o9 i
B PER N XS & TNF-a 5% DR KB T2
FHE"™ . HFFT LB, DR B BRI B TNF-a 7K
HEEsTIEFE"  BAU A, DM BIHE T TNF-o
IKF-2 78 TH W R TH R 25 B AR T i, X mT LAAE
TNF-a 755 DR &4 iR BE2A AR I TH W5 i i 24 s
TR S  (FETH R R TC R RAE, B 5 o B T i
P R TNF-a K25 5) 52 555 2 T2 RS20, 5 31
S AE AR KRR 16 S, TNF — o 7K 25 10 B — 5 P 14
A, L DM B W AT & AR R e, Bl e &
BRIAGLIIN 38 R P O 2217 ) HbAde S DM A4 H A6 45
i, HK S B R R R 05, BB S Bt DML 1) 1% 1
AR

A9 30 2 4 S il T BN S DM ARE, AR B
DR (= HAR K DM B E AT 41, 45 8 W/ DM 41 &
FOHW B M TNF - o K34 5 Tl B A HE, HFE % DR
S A AR B AN EE VHWB R LT TNF -, HbAT e 7K 3% i 4
T, AN TR 43 B0 69 DR AR 3 HOUH W A I3 TNF — o,
HbAlc KPAFFEG 425, HIHW XM E TNF-a 7K
55 DR W8 R B A AR AR OGP . ITE S IH TNF - 7K
)25 b e A 5 AR o g A R 8 AT — e | HL I Y TNF -«
K5 TH TNF-a 7K AR fb a3 — 30, — 2% () 2 A
Kot FaRgE SRR TR XM E TNF-a HbAlc /K
257 DR Wk R R,

25 LTI, Hh#AFE DR A HI TNF - KF 3 T 1E
N, FLB 2 00 X 0 A8 N 2, TH I TNF -0 K- TH8
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