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Abstract

Objective: To investigate the correlation between serum sialic acid (SA) and retinopathy (DR) in
type 2 diabetes mellitus (T2DM) patients. Methods: 630 T2DM patients in department of Endocri-
nology and Ophthalmology of Yuhuangding Hospital were divided into non-DR group (n = 219),
non-hyperplastic DR Group (n = 197) and hyperplastic DR Group (n = 214). Data were collected
and the differences among the groups were analyzed. Multiple ordered logistic regression was
used to analyze the relationship between SA and DR. Results: There were no significant differenc-
es in gender, waist-to-hip ratio, body mass index, fasting blood glucose (FBG), total cholesterol
(TC), triglyceride (TG) and low-density lipoprotein cholesterol (LDL-C) among the three groups.
There were significant differences in age, duration of illness, presence or absence of hypertension
and coronary heart disease, glycosylated hemoglobin (HbA1c), SA, Cys-C, HDL-C, HCY, UA and FCP
among the three groups (P < 0.05). Indexes with P value <0.05 were included in the study, followed
by multiple ordered logistics regression analysis. The results showed that the disease course of DM,
age, serum SA and FCP were independent risk factors for DR (P < 0.05). Conclusion: The increase
of serum SA concentration is related to the severity of DR. Focusing on SA levels may contribute to
early detection of DR and monitoring of disease severity.
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1. 5|15

B R Ji (diabetes mellitus, DM) H i i 25 73 ih il = FH/BRER 5 22 K051 2 DA B 9 RRAIE ) — AR
W, B NEEERE . 2 BRI (Type 2 diabetes mellitus, T2DM)/& DM i WLAIEHY, K30 s Uk T S 8%
M. R, B, LIRS R, FES DM IEAR, KIAIERE DM R R E 2
YEFH - B8R 75 4% (Diabetic retinopathy, DR)J& DM 5 WL I RAEZ — . —IAFERF AR
B, £ DM MAr, DR ABRER N 22.27%, B /11K DR 4 6.17% [1]. 4X1f DR IR AE. KR
PR A TG4, H AT K m B S X B80S — RV AR AR, 35 Eohii ™ A id &l 4k
Y, BlELRAR E 5 ThRERRG S A0 T, R O A R AR KR A S RE R T RE A, 5 S0 IR
BRBE. A MR, A R R L AR R PR S R A ). AR N AR AR R AL 40
MR EZR A, DR HFH2 W ANG YT 0 (E S50 1) R e A B S S I PR i % (U iR HE AR L R
JRSGME G IS DR P HAR A, AR 25 B b B i vE e 8 iR AH A, it
WA T2DM B3 s A1k febr 5 DR M EAZE I OC R AT REA Bh T DR HI-F R BRI B

MY % (Sialic acid, SA) X4 N N- LB A IR, T AMEMMIER T, & A ZMa Ay
Tt o SA s — P G PEI A S B8 [, 235 0 IR S PR I AR S R [2] s 803 5 L 38 s 2 9 18 1 G [3]
HATSIEY] SA KFTHE S DM B RIEASE, — AR R4, FE AR SA & —FrifEE R
AR EE A 1.12 (95%CI: 1.08~1.17, 0.0001), % SA & — bRt 2 i) XU; by 1.17 (95%Cl: 1.13~1.22, 0.0001).
BHEFTRIAE DM B, AR SA /KF-TF &5 5% R ' 9 (Diabetic Nephropathy, DN)A #H2CH[5]. %4
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M, [FEREVE A PR UL & 28 () DR, SA &7 5 DR B AFIEAAES, AW FIEI MG SA WKE
TS5 DR FIR AR FEMK[6], AN DM A J3F DR [IIMLIE SA CF-BA FHE[7]. RIHAHE ISR
DM H#, WIF DR ™EHAEE 51L& SA 5K,

2. MRMFE
21, W&

e 2021 4F 6 J1~2022 4F 1 AEGRBETIE e N 700 S5 AQHHR R MIIR AR B3 (£ B ) T2DM & 4\ BiF
7, Horb T2DM BHE W & A RAMA L A A DM ZibrdE8]. NikbriE: O B 5% DR IR
FHEE: @ BUSEITE RIS . SEERbRiE: O 772 DM SWEIFAUIE: @ IR 5 48 s H At 22 40 A R i 52
© SHECLUEESE; @ REESER L, & MEMR. B o © M™EEGs b mm; @ kel
WFLI . BRI ARG F R B2 AL

2.2. —fRAERE
R PR EELEL. AEFEE. DMIREME MLE. &R .
2.3. SCIREIRFRNE

WA ZMANBESE 1K 22: 00 JFaa=5 08 8 /NG, Ik Bl R EER KL, 38 A 4> 5 S A2 B 00 &
7 i 14 (Fasting blood-glucose, FBG). JRIZ (Uric acid, UA). t#iZ C (Cystatin C, Cys-C). & JH [& [ (Total
cholesterol, TC). i =& (Triglyceride, TC). 1% & Jig & 1 JIH [ B (High-density lipoprotein cholesterin,
HDL-C). 1% & fi5 & A JIH [ % (Low density lipoprotein cholesterin, LDL-C). SA. il [7] B 2 i & &
(Homocysteine, HCY); i Fj 4484k 1121 % 4 (Glycosylated hemoglobin 1c, HbAlc) 7 i il & HbAlc; i
A% K E601 13 28 &= 2% i C ik (Fasting c-peptide, FCP).
2.4. DR V¥4

AR . RIS E AR . BORKEAAKE: 1 F RS Daytona (P200T)#H0EH
A TR B IRR S, i e B R K IR R . IR SO S St . B # ik
VST 8 mL 1%IKR FE 158 e 2 it sl e, i F 45 E Heidelberg Engineering GmbH 540 3714 IR Jee ifiL 7 it 5
AN R GRSk RS BE R A X FR AT 47 (A8 2 44 200 3= 5 B I 6 SRR 4 HR RS TR A /sl R IS %6l
MG R, 1218 DRAIZ AR HE[], B NI FL 1) T2DM 35 % ~3E DR (NDR)4H . dE345H 4 DR (NPDR)
AN ME DR (PDR)4.,
2.5. Gt ot

HARAEH SPSS AT /M. IR A E TR DI £ FiEZE (X xs)RoR, Z A HECRH
ANOVA F3#r; THER LABIE(H  B0) [In(0)1% 3, AR EESR 2 fik; R ZI0EF Logistic 1]
943 H7 DR HIfGER R K . P <0.05 #ERZERE G124 L.
3. &R
3.1 AO¥HE

AT 630 51 T2DM Hi3s, Horp B4k 343 1)(54%), i 287 11)(46%), H4E DR K™ E AL/
79 NDR 4(n = 219). NPDR #H(n = 197)#1 PDR #(n = 214).

DOI: 10.12677/acm.2023.1371524 10919 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.1371524

EN 5

3.2. PRSI EHAEAR

HRRZFEHT RN =24 DM EEEMA . RERS. B, FBG. TC. TG. LDL-C Jiik4uit
Z5(P>0.05); ZHBEAR RN, &, 44 DM #ifE. HbAlc. FCP. UA. Cys-C. TC. HDL.
SA K HCY JiiHif Giit 2= (P <0.05), W& 1.

Table 1. Comparison of general data and laboratory data of the three groups
1 ZHH-RERMSEE E R AREE

mH NDR #H(n<219) NPDR#(n<197) PDR#(n<214) y4F1EMHE P fH
el 5 130 (59.4%) 110 (55.8%) 103 (48.1%)
5.73 0.057

gy 89 (40.6%) 87 (44.2%) 111 (51.9%)
o Il = 99 (45.2%) 115 (58.4%) 123 (57.5%)

7 120 (54.8%) 82 (41.6%)* 91 (42.5%)* %299 oo
5ok L9 & 35 (16%) 24 (12.2%) 17 (12.1%)

6.596 0.037

5 184 (84%) 173 (87.8%) 197 (92.1%)*
R 59.3+125 61.3+10.0 58.6 + 9.4° 3.596 0.028
VR 25.56 (32.26, 27.76)  25.40 (23.4,27.73) 24.95(23.41,27.43)  0.808 0.668
JERE L 0.95 (0.90, 0.98) 0.9 (0.91, 1.00) 0.96 (0.93, 1.00) 3.003 0.223
T 9.08 +8.33 15.34 +7.78° 13.39 £ 7.70® 34.149 <0.001
HbAlc (%) 9.7 (8.3,11.5) 9.0% (7.9,10.6) 10.0° (9.0,11.1) 7.894 0.019
FBG (mmol/l) 8.75+28 8.41 + 2.66 8.56 + 2.67 0.81 0.446
FCP (ng/ml) 1.83+£1.08 1.55 £ 1.09° 1.63 £1.06 3.09 0.046
UA (umol/L) 325.5 + 82.78 335.01 + 94.19 348.52 + 98.27° 3.43 0.033
Cys-C (mg/L) 0.86 + 0.25 0.98 + 0.57% 1.12 +0.45° 7.54 0.001
TC (mmol/l) 4.93+1.39 497 +1.44 5.23 + 1.54 2.73 0.066
TG (mmol/l) 1.91+1.82 1.83+1.90 1.71 £2.00 0.57 0.566
HDL-C (mmol/l) 1.23+0.28 1.26 +0.33 1.34 +0.30® 7.32 0.01
LDL-C (mmol/l) 4.14 +16.03 3.27+4.03 3.14£1.10 0.68 0.509
SA (mg/L) 525.61 + 67.02 530.23 + 77.21 571.82 + 75.73% 26.42 <0.001
HCY (umol/L) 10.69 + 2.59 12.23 +9.85°% 12.96 + 4.91% 7.10 0.01

#: 5 NDR ZH#%, %P <0.05; 15 NPDR 4H%:, °P <0.05.

3.3.DR B A%

LA DR (= s By AR &, DA B 22 Rt dehn o H AR &, SR £ 70 17 logistics [=1J5 534 DR P&
FEEMGRRIEER, SRERULE2): 1) % SA KF(OR =1.004, 95% Cl, 1.001~1.007, P = 0.007) 2 DR it
JERIST G 2) BEPRIE R AL K (OR = 1.110, 95% Cl: 1.075~1.146, P < 0.001)/& DR & {47 /6
KR 2 3) BARAI4ERY[OR = 0.966, 95% Cl: 0.942~0.989, P = 0.005]/& DR HEJi (4 7 fE [ [N % 4) FCP
/KF[OR =0.787, 95% CI: 0.623~0.996, P = 0.046]/& DR # /& I {# 5 1 F &
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Table 2. Multivariate logistic regression analysis was used to analyze the risk factors of diabetic retinopathy
= 2. ZEE logistic [EY3 5347 53 A &R R W AR s 22 fE e FFl 3=

TE B SE Wald P OR 95%Cl
iR -0.335 0.235 2.033 0.154 0.715 (0.451~1.134)
RN 0.61 0.343 3.159 0.076 1.840 (0.939~3.606)

R -0.035 0.012 8.151 0.004 0.966 (0.942~0.989)

it 0.104 0.016 41.529 <0.001 1.110 (1.075~1.146)

SA 0.004 0.002 7.323 0.007 1.004 (1.001~1.007)
HbAlc -0.047 0.055 0.735 0.391 0.954 (0.856~1.063)

Cys-C 0.448 0.320 1.963 0.161 1.565 (0.836~2.929)

FCP -0.239 0.119 3.990 0.046 0.787 (0.623~0.996)

HDL -0.049 0.404 0.015 0.903 0.952 (0.431~2.102)

Hcy 0.009 0.015 0.373 0.541 1.009 (0.979~1.040)

UA 0.001 0.001 0.580 0.446 1.001 (0.998~1.004)
4. #ig

DR J& DM 5% WAL H RRE 2 — . AWFR R DIBES DR IGIERLE, ik SA K FEET &, B
PDR Jln 85, J85d logistics [ 9% PLILIE SA 5 DR fEEIEAE S, FLIME SA /& DR HIBAT G R & (P
< 0.05). I SA 7F DR JHE AT AE R 4G : T2DM J&—Fh R 248 M 405, SA 1ENRAE S 54
JESHLR N EFEF, T2DM 3 SA KFTHE: SA NSZIRIIEARUARES 7, S 5RS RS ZHEE )G
PGS W ERE, 24 DM RAERS, FRIAES 2R SA SRR SN, & SAGH Ml SA KFF+ =
[10]: DR &AW, [ Z B E 1505 2 S A Mo dss, A by SA BENMBAEH, Ao FLAE AR B2 1
bn[1]s MEEENZ SA BITRTI12], PRI B MR R, DM SR U B SO
75 HENIEHR, SA TE MR P R FESE N, S8 @IE RN, 3w g AU & DM Rui s I
RAE GRS LI R TN B AR B BRI I R S AR R o, EREE R A S RO, A
NP SR AR 1, SA BIFFIE & SOFRE R 4 SN, #E1 T8 SA KPE— T .

NSy BB AEE 12 DM IR A AN [FFR B2 1) 288, 1512 AR R A I B A2 1) 26 3, Bl B R PR e G
ANFUERAE 259 B i Ik, ASRe e ke € R S DhRe, S EUMBHEHI 22, KA SRR A A0 0 s —
RYVEAIRRE, BTSSR AEEMY T &4, SRRERIE. LRARIIRERERT . MUl ThRekEmg
AP TR, RAFEMBER B RIRA, B BN EZ K. AR K DR ™ EAEE S
T2DM HR AR IR IS, DM JifE & DR FIMOZfER R 2, 5 Gavin S Tan [13]#M sUAHL .

AW R IR 5 DR A A JCE, PDR ZH4F 68 /T NPDR 40, P 4H 1] EL A G i 22 (P < 0.05)
AGE R G20 2 2\ [1410F 7T 45 AL, HR I DR 3ERE I BB R s /N, FEeRM A 2 Hindi— i
HERIRAT 3 2t 70, ARV SG R R R AE A 1 2 R B0, AR B 5305 1) DR AW JLE A AR 5 [13],
XA 5 A6 5T R N B B 16— 00 = P A 7 &8 SR — U [15] o IR R Hh G I 78 R B R, DR 2 5 ik ™
H[16]. G S 2, R MHE PRI 2 AT A B AN R ) A A

C kA2 phJBR 5 28 Ji 28 1 & 20O AR PO U B IR IR B . VP2 T R Iy C KXo L 8 9 e
AP AEH[L7] [18], HATHIRERIALHIEFRE: C IKAT S Nfi & Mt nr s i e i R Thag, BRkItE
FEVEs TSN B AMAE T D R N S C IRA RS R AEH . ALK I FCP /K5
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DR J=HFEE 2 A (P < 0.05), C Ak/& DR LRI N 2. — TR I [ W 22 72 R B & C KYE DN Al
DR O RFEAFMI/ER, C KT RE(EHE DN KA, R EFE 2 DR [19]. — =it AfF 75 [15] 44\ 3100
Bl E R, BE%E DR MHEE, THELER 2 /N C BTG, KIE)E C ikZ+ E T2DM %4 DR
PSR SRR R o ARG T 2% CR 0 PR3 I R AT 0 70 R IR C -5 3UI /8  RRE 7 AR i (1) A
K207,

RO FAAFAE— LA L AT HREE RN E. KT, DM 36T 2 7SR B &
IREM s A TORA W B R IR ARSI 7 oA, AR RAIR, 75
R FIEL T S P A SR S AN AR 72

5. &

Mz, BATRIE SA K. K FCP /KA1 T2DM JRAE K. 4E#d 5 DR M EAEFHC. 5 SA /K
“FJ& DR R ML SR &R, (HILBARMIALHIE A FRdE— 2P 7E, SA JKFrIREH BT DR 53
IR A g 7 B R A A

&E 3k
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