EiRRRIZAE 2023F 28 EF23% F28H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

- IERBFSE -

OB 2 B B 4 4 3 B2 TR A 7 M T L L 75 2

FHEETARIEREX

Fhgk ' T F 48 EeE

77 0E B REH O REE el

S| A it BN e, 2 IR R E R AR & B12 &
TR RN PR o A D A A %) 5 ot A Ak B I TR 7 . I BRIR A&
Zkik 2023,23(2) :256-260

EemB: BHEXAAR EE 4B H B (No. 82000768,
81903298, 81500711 ); ¥ I o7 & # i & W H ( No.
JCYJ20210324113808023) ; BA I T 4 T A8 11 A Z= AL F 8L ( No.
2018005)
EZ B, (518000) HF H T ARA TN AR ERE B K28
TIRREE A BE 7 O B KA A — B B B ;7 (150001 ) H[E SR
JeVLAE Wy R BT, W R B R K B S — B B IR B
*(518055) HE T ZRAWINTT, e Hr BHE R
TEE B AN 2, B R BB I, B9 7 1) . R G A SR AE
4 AR 975 B &AL A IR YT
BHAER A, 5 Bl FH W b SO FBE B, W, 1T
BRI, #od2 , W oE A U B ST 1) < IR RS % 98 i A S 1 HR
5. ming4622@ 163.com
ks B A, 2022-07-14 B E A, 2023-01-17
HE
BB« 3 o R R0 0 15 42 ( DR ) 8 25 1L i H ) 2 fie
MR (Hey) HEEZE B12(VitB12) MR 1 & #7254k, 3
BT HAE DR BB R R HE X,
T R FR D B 5T T, e EL 2021-07/2022-01 7€
YN EBEIRBHZIA R DR B 95 6] FI7E N 70 B
2 BRI (DM) H35 94 191, LA K AE IR BHZ 1A 1Y B 4li4F
W AHOCPE A B 87 BIVE A E R X IR, REEZ R
Jre A 7S JE FR K A I 20 B I3 o SR FH TR A 88 A ik vk A DU
RR B H W T Hey BOVE BE, b % K% S 0 15 K
VitB12 FIHER A9 . SR Pearson 28 M 41 3¢ 20 B 1 3F
fli & AL Hey S5 IGIRSEFHCH: R Z R R4tk
[ 53 PEAS 2 e Hey /K- £ % ROC 7 B
ML Hey VitB12 & MHERXT DR B2 i .
LR . DR AT Hey ¥R 16.52+3.54pumol/L, B . &
TWE PRI 24 (10.86 £3.47wmol /L) FI 1E H % B4 (6.84 +
1.39umol/L) (3] P<0.05) ; 1E % X B 20 1f 75 H VitB12 1)
HeFE 5 501.79 + 108. 95pmol/L & F B JK 5 41 (478.57 =
57.85pmol/L) Fl DR £ (455.88+181.49pmol/L) ,{H JE 25 5+
(P=0.054) ; 1E 5 X5 B2 il %5 v w8 09 vk B2 o 10,31
2.43nmol/LiE T M R % 2H (9.94 + 1.90nmol/L) 1 DR 4
(7.27+2.79nmol/L) , Hth DR 415 DM 4H 2 [A] A 2% 5 (P<
0.05) ;7E DR ZH 1 Hey BRI KF 5 H il =8 (TG) Ak
AR (LDL) ¥ 255 1EA 5 (r=0.208, P=0.043;r =
0.240,P=0.019) , Z R LM HIH 5 #7 3 B LDL &5
DR & Hey AWM EZINZE . ROC HhZ Ui Hey X DR
M2l B HEME
Z518 . Hey \VitB12 M MR 7E DR 41 . DM 41 K 1 % X B 2
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Abstract

e AIM: To analyze the changes of serum homocysteine
(Hcey) , vitamin B12 (VitB12) and folic acid in the serum
of patients with diabetic retinopathy (DR), and to explore
their significance in the occurrence and development
of DR.

* METHODS: A case-control study was designed. A total
of 95 patients with DR (DR group), 94 patients with
diabetes mellitus ( DM group) treated in endgcrinology
department and 87 patients with age - related cataract
( normal control group ) from the ophthalmology
department of Shenzhen People’s Hospital between July
2021 and January 2022 were selected. Fasting venous
blood was collected and serum was separated. The
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concentration of Hcy in serum was detected by enzyme
linked immunosorbent assay ( ELISA ), and
chemiluminescence immunoassay was used to detect the
concentration of VitB12 and folic acid. Pearson linear
correlation analysis was used to evaluate the correlation
between Hcy and clinical parameters. Multivariate linear
regression analysis was used to evaluate the main factors
which affect Hcy level. Receiver operating characteristic
(ROC) curve was designed to analyze the diagnostic
value of serum Hcy, VitB12 and folic acid in DR.

¢ RESULTS: The concentration of serum Hcy in DR group
was 16.52 £ 3.54 ymol/L, which was significantly higher
than that in DM group (10.86+3.47 umol/L) and control
group (6.84x1.39 umol/L; all P<0.05); The concentration
of VitB12 in the serum of the control group was 501.79+
108.95 pmol/L, which was higher than that in DM group
(478. 57 £ 57. 85 pmol/L) and DR group ( 455. 88 +
181.49 pmol/L), but the difference was not statistically
significant (P=0.054); The concentration of folic acid in
serum of control group was 10.31+£2.43 nmol/L, which was
higher than that of DM group (9.94+1.90 nmol/L) and DR
group (7.27£2.79 nmol/L), and the difference between DR
group and DM group was statistically significant ( P<
0.05) ; In DR group, Hcy expression was weakly positively
correlated with triglyceride and low density lipoprotein
(r=0.208, P=0.043; r=0.240, P=0.019). Multivariate linear
regression showed that low density lipoprotein was an
important factor which affect the expression of Hcy in DR
patients. ROC curve shows that Hcy has important value
in the diagnosis of DR.

e CONCLUSIONS:. Hcy, VitB12 and folic acid are
differentially expressed in DR group, DM group and
normal control group. Hcy may be involved in the
pathogenesis of DR, and it has important value in the
diagnosis of DR. In addition, low density lipoprotein is
also an important factor which affects the expression
of Hcey.
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Bifi 5 N 122 0 A RN 2 A 3 KT 09 28 £k, R PR
(diabetes mellitus, DM ) &5 52 AE 3G N, B0 52 W) 42 BREX
AT NI Z — , S —Fh G B4 BRI 08 M R A2 et
5 o TR PR 5 P XI55 28 ( daibetic retinopathy , DR) & DM
e UL SIS - ACRE , 00 2830 A1 388 v, o DAL Al 2 22
ZH, CECh H iR E TR ARESE — 0 0 80E PEIR
W, DR EE BN SR, KR PLE R %, ZF
e\ g S S H A o B R | s IO | i e S
R MUREBEE I DR MR fa & A s R, [ A
2t &2 ( homocysteine , Hey ) 5 BR 1ML % A ZE MR A %,
3% Hey 7KF-AT e S 2 BUWE R [ & DR XU 34 hn 9 —
ANA R A W b 5 W SR B SR TR R Y [ e R A
Yk % B12(vitamin B12, VitB12) £ 51K Py #2985

T2 S Hey 761 P9 AQ I Y 12 28 4 il , G 55 &2 09 722 b %
Hey TEUR AR I K VA5 FZERE MR 7 AR5 3 1 4G )
DM & DR S35 ML % Hey \ VitB12 K PR [ ¥k B2, 70 Bt
HARAE, 9F i — B 3R ML Hey 78 DR B4 JH K
B,
1 W&RMTTE
11 3% SR G BT BT, B 2021 -07/2022~
01 7ZEHEYIT AN RERRFBMHZ 2GR IR R M4 & 5 (fundus
fluorescein angiography, FFA) #1219 DR £ 95 Bi1E N
DR 41, DR B ASRUE: (1) A DM i ; (2) £ FFA
12, MRS Y S0 AR R 05 L A R RO A LA
Kb HEBRBRAE : (1) Je RHESEEATE ; (2) IR PE  ph 2
RO OCHR A5 (3) RGP - TABAE | BRAEAE | Bk HIS j5 i
5o [RHWEIE N M IBRH2IR E) 2 B DM 2 94 B4
DM 41, K4 1999 45 M bR 12 Wi b ™ $E 472 W7, DM
LI ABRIUE HE PRI RE K T 5a HZ FFA 46 JCHL 19 5
PROMAE o 14 S0 5 HEBR B o . (1) 28 FFA K &2 2 H B DR
MR (2) ARERIERPON S . I AE R BT IRBH2IA Y
SHAT IR SR P B R 8T B A IE X BR AL, 40 AR
1 . JC DM 955 58, IR /K P e 25 5 1B < 7.0mmol/ L, Bl AL
MM A < 11. 1lmmol/L, ¥ fk M £ & H ( hemoglobin Alc,
HbAlc) <6.5% ; HEBR AR HE Bl B Sz HCAth 4 B PR PR
TNARAEPEBNG , IR FE TN R RIS | 28 P g Mg

GV b H B RO S, A H AT
VB DR A KA 4 R Y o s 8 A T IR T 5T, A
AR IR R F B F ), AW T RAE YT AR BE
BEfe R o WAL e, BT AT 2 o A IS I &
FAEFEA,
127 W =2k E T AE e B IR A
ST EFE 4L (body mass indx, BMI) | il & PRy s BE A o 55
BEAMFER . BFHABG IR H RS I8 R K I 4mL,
WL AR TR 5 9 4 30001/ min, 0> 10min, flHC_EJZ
MLTE , = T70CRAF 28 32 46 90 B SR FH T K £ 92 5 £ 123000
FE Hey WIWREE AL27 AOG S BE A I VitB12 A1 1R 1) ¥
B W AUS800 Beckman Coulter K.K 4= H shA= 4643 #1{YL
I 72 e H [E B ( cholesterol , CHOL) | =t H i ( triglyceride,
TG) HIREHA A (‘apolipoprotein A, APOA) | HIEEHA B
(apolipoprotein B, APOB)) | BEEEIREA( high density
lipoprotein ,HDL.) | K% B8 25 H (low density lipoprotein,
LDL) HJ7K~F-,

it 0T R FH SPSS 25.0 HEAT G it 240 #r , T HE E

B Shapira—Wilk 6 56 UE 52 H230T 1E 270 A, g it 4 ik D
XESFKIR R R J7 22007 41 W) 2 8 LU BCR ] LSD—¢
6, AH IS PE TR Pearson 2R PEAH &0 M, AHE R EK
Ir1=0.8~1.0 AR ;0.6~<0.8 HIRF K ;0.4~<0.6
R EEFREEAR ;0.2 ~ <0.4 R 55 AHE; 0~ <0.2 i 554
KETCAHK ;. R 2 PR3 2k 18l 43 A PEAS 520 Hey 7K
PR EZFR, ROC L HT NG Hey VitB12 K f %t
DR B2, P<0.05 N2ERA G X,
2R
21 ZHZREERTBILE 2K A
Fes, 22 OS24 L (P=0.723) 4RI BRI 72 |
23 WS M HbAle Wik i S & 3K I U8, 28 s A G127
HX(P<0.05) ,#— P LIRS R LR 1, —HZRK
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T VitB12 ¥ B b4, 2 R LG 28 L (F=2.951,
P=0.054) , IfiL 7% Hey FIH-FRHR L L #52 %%’ﬂﬁ@%fr”ﬁ
X (F=238.943,P<0.001; F=44.384,P<0.001) ,#—L
WL R R 2, 2R F IR AE AT bR LE 3 s
A #H APOA I LDL HeRZE R LG 2= B L (F=
2.318,P=0.100; F=2.532,P=0.081) ,CHOL .TG . APOB ,
HDL ¥ J& t i 2= 2 A Fiit=7 5 L (F=17.424,P<0.001 ;
F=24.553,P<0.001; F=3.065,P=0.048; F = 35.987, P<

X (r=0.205,P=0.048;r=0.416,P<0.001) , 5 LDL %54
3 (r=0.820,P<0.001) ; DM 4H VitB12 ¥ & 5 HbAlc Fl
LDL 255 F A1 (r=0.248,P=0.016;r=0.307,P=0.003) ,
DR 4L 113 Hey BHE S TG LDL 255 1EAHE (r=
0.208,P=0.043;r=0.240,P=0.019) ; DR 41 VitB12 ik Jif
5 HbAle 57X (r=-0.278,P=0.006) , HA T 45
ﬂiﬁ‘ BB ARG (3R 4)

S¥MDRAZEMFR Hoy REMESEZLMEET

0.001) , i —2E PN LR S5 R L3 3, ﬁffﬁ A0 2 I BMIL, W 4 s | & 5K S CHOL TG |
2.2 DM 4% DR A EE M FH Hey #1 VitB12 R itEE S APOA APOB HDL } LDL ¥V A RHMERMAZINE
R EWIEFRIABRIES AT Pearson LVEAHSCHE TS ZePERIA A, 45 R /R LDL(B=0.471,P=0.019) #IA
R R DM 418 M3 P Hey ¥R 5 B HbAle 221E A2R20 DR 414 75 Hey WREREREERNE

R1 ZHZREERAHILR

-~ — 5] 7@%@ ﬁ?fﬁfﬂ% ] 25 i I E{bAlc ] BMI ] e ) FFoK I
(B2, 01) (x+s,%) (X%s, a) (X£S,mmol/L) (X£S,%) (X£S kg/m>) (X£S, mmHg) (X+S,mmHg)

IEWXTEG 87 42/45  61.95£19.03 - 5.36+1.08  5.94x1.12 24224543 115.61+32.59 79.04+19.61

DM £ 94 43/51  54.04+£10.62° 10.28+4.32  8.42+2.54° 7.85+1.24° 26.05+5.13" 142.86+17.02° 82.35+11.08"

DR 4 95 49/46  52.74+14.38* 11.23+7.02 8.78+3.31%° 8.47+1.92"° 22.33+4.94" 133.25:19.89" 76.28+13.62°

F/tX? 0.648 41.302 3.452 33.671 70.857 25.126 30.124 21.829

P 0.723 <0.001 0.031 <0.001 <0.001 0.023 <0.001 <0.001

T IEH T R . BRARARE I A M B R . P<0.05 vs 1EH X IRAL ;° P<0.05 vs DM 4,

X2 ZHAZTHHEMBP Hoy 1 VitB12 R HELR B L& x*xs
205 % Hey (umol/L) VitB12( pmol/L) % (nmol/L)
1EH Xt BR 20 87 6.84+1.39 501.79+108.95 10.31+2.43
DM £ 94 10.86+3.47" 478.57+57.85 9.94+1.90°
DR 41 95 16.52+3.54"¢ 455.88+181.49 7.27£2.79"

F 238.943 2.951 44.384
P <0.001 0.054 <0.001

T IE B X R SRAB AR AR S 1 P BR AR E L P<0.05 vs 1EH X R4 3 P<0.05 vs DM 41,

#3 ZHATHESIEKENIERLE xEs
2H 5] 1%L CHOL(mmol/L)  TG(mmol/L) APOA(g/L) APOB(g/L) HDL(mmol/L) LDL(mmol/L)
DM 4 94 4.98+1.16 2.43+1.74 1.31£0.27 0.99+0.29 1.07+0.28 3.83+0.85
DR 4 95 5.45+1.27° 2.84+0.89° 1.3420.27 1.00£0.26* 1.29+0.41° 3.51+1.80
TE % HR 21 87 4.10£2.11%° 1.57+0.84" 1.24+0.43 1.11+0.46° 1.82+0.95" 3.411.15
F 17.424 24.553 2.318 3.065 35.987 2.532
P <0.001 <0.001 0.100 0.048 <0.001 0.081

T I 5 X B SRAl AR WA AR S 1 P B AR S L P<0.05 vs IE & X AR 3 P<0.05 vs DM 41,

%4 DM DR AREMFH Hey F1 VitB12 R it E: 5 Bk £ L $5 4R 894 C 1 947

Hey VitB12 iz
FEhR DR #H(n=95) DM ZH(n=94) DR 2H(n=95) DM 4 (n=94) DR ZH(n=95) DM ZH(n=94)
r P r P r P r P r P r P
ki3 -0.115 0268  0.205° 0.048  -0.116 0.262  0.177 0.088  -0.019 0.858  0.046  0.658
HbAlc -0.001 0989  0.416* <0.001 -0.278° 0.006 0.248" 0.016  -0.041 0.690  0.032  0.762
CHOL 0.022 0.829 -0.072 0.492  -0.087 0.403 -0.051 0.628 0.162 0.118  0.044  0.671
TG 0.208* 0.043  -0.149 0.151 0.154  0.136  -0.062 0.556 0.184  0.074 -0.155 0.135
APOA 0.009 0.932  0.163 0.121 0.085 0.415  0.069 0.551  -0.031 0762  0.073  0.490
APOB 0.096  0.357  0.027  0.795 0.008 0.935 -0.054 0.607 0.031 0.764  0.046  0.658
HDL 0.007  0.946  -0.002 0.985 0.183  0.077  0.026 0.804 -0.019 0854 0011 00914
LDL 0.240°  0.019 0.820°* <0.001 -0.038 0.715  0.307"  0.003 0.117 0257  0.18  0.170

TE: o SAOCE P AERR ARG, » o ARERAHOC,
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2.4 DR AAEEMiFEH Hey #1 VitB12 K M B R E /) ROC
M ROC M4k B R MLy Hey B Wi EH & T
VitB12 K%, 4 T miAR 0.867, KT 0.5, 3] Hey Xt
DR Wi A EEE (£ S5,K 1),
3itit

DR J&— i DL IR B I A , 32 2 2 A A 0 I A
M5 R G0, Al b7 2Bk B ARER) 5% 15 DR &bl &2
B PR AL RS RS  Hd S
WORTEE M — IR W5 R B, DR ) & 8 5 A AL i s D)
FHG AL I A 2 e o e, A P 1l 38 7 2 3 22 DU Rt
SRR s /D 24T 5] S A 0 1 405, 5 5t IR R I 1
PRV SRAESERYBFSE SR, Hey 7E DR B & 4R K R &
FEREAME . Hey &—Fl & 535 10 & R, A4 HK 7
) Hey BT LAZEREAR N 25 B 2 602 19 -7, (0 Hey MR B
P38 v T A A AR 25 I B fa B I L Hey &8 St
5o A E, SR AR B A A E T A
B A B A SO N, M I A8 P R 4 i
FIThRErs B, e B & B A B 7E R, Hey #
PR R TR B R, e 5— R 3R PO SR R IR, VitB12 &
ARG, A0 VitB12 R S = s AR i i R v — S Y
BRBE AR 2 T3 Hey R RIS BRZ R, i 51 # Hey ¥R T
B IR BTSE B, DM 41 Hey /K7 & F 1F % X
20, DM SB35 AT o 398 0 9 8 2R KT | 1M A R RN IOBE A
T Hey 7KF T4, Hey KFTHE 5 DM Y & 2 |
KIERFP LR W, Hey 514 2 0 M 55205 A
K AL G I R K B 2 AR AH G B A P | I 45 PN B2
T RE R B A Bt 3R 1 f B R AT SRl ) — T
R, DR BE Y Hey /K LLARREIR G B = 3 52,

ARG FE A B, Hey WY ¥R BE7E 1E 5 X BRUZH DM 4 |
DR 4 PRk T, LS A G4 X, FE s
e ss B DR 41 Hey AYZKSF- FIF DR 41, 8 g A
21 Hey KB g & TR B4, H Hey 7KF-5 DR %4
TR R E, X S RATAH IR R R & IE TS
S AR AE K PR P AR B N K, Hey (7Kt B 2 T 5
HE— Ui Hey 25 DR &4 & J& , 76 DR 4 Ji{ & 22
I Ff L, T IE 6 B 2 A3 LY VitB12 S R 1
FEEE T DM 20 M DR 41 X Wik 52 1, ZERH IR iR
KA AR5 25 L S 30 VitB12 S R 4 vk B s /b T
2L Hey ¥R EERE I, 205 105 D00 ) 400 19X 4 17 98 ) 2 4
SO N B 40 B S e . Hey R38R B Bk I v S5
AP B i A5 1% 3 a7 MR B 5 I AR B e T B A LA IR
I, T SR R TR P Pz 4 M 34 5, 53 DR A9 & AR TR
BRI S AT BT A5, DM 2 H Hey (193 B2 45 104 . HbA e
RIEME, 5 LDL S50 MG RS R tiE s 1
7K1 Hey A1 HbAle R340 DM f8% & A= DR B XU,
XoF 950 ) R T A R X, BEIRE R Y LDL
K B 9E DM BE W LDL B 45 5 52 SR A1 ] 5 > ik A R 1k
HA S AR DR 58 % 19 Hey - LDL 14 20 )8 728 Ak % A P4 2 4
A A B A

TEAE F, DR 48 5 3 H Hey MIRIE S TG,
LDL S 55 1E A ; 228 Lk 1] U3 40 M 45 21 R, FE AR Z
SRR o LDL A A 5200 DR 47 Hey e 19 &
BINE, AL ZFUESE, MW Hey W] LU i 5% 0 i 51
W, AR B A AT A R 2 0, U SR R, il

%5 DRAZEFZEMFH Hey 70 VitB12 R ITER R E /I ROC i
S

e AUC FrifEiR P 95%CI
Hey 0.867 0.026 <0.001 0.816~0.919
VitB12 0.363 0.044 0.001 0.277 ~0.450
iR 0.202 0.033 <0.001 0.137~0.267
1.0 i 2 95
—B12
0.8 —s%
0.6
P
# |
Reed
= 0.4
0.24"
0.0 — s T .
0.0 0.2 0.4 0.6 0.8 1.0
14 51k

El1 DRAHEZEMFZH Hey 1 VitB12 R MK E 1y ROC
Bz,

B Az AR R 454527 A IR S 1A T UE S T X — A
A, ROC fhiZk won fh 28 ALK F 0.5, Ui Hey J& DR 19
FER 2 % DR B2 Wi EE R . EH 25T ROt
FEHPABE, XS I Hey 7K F- 500 2 %1 DR 2CRE 43 T i, ith
LN AN 0.922, BN AHE AR A, X 53R AY 45
R G,

BIRAWIFEMAFAE—E R BRYE (1) AWFFEREA
AR BAS IR Z A A 5 R AUEBUN, i T s 2
ST BB ANHE, B DR BOWE PR 2 S 2 R 2
3, T REAAAE—E 19T, % 52 ) R 2R 4R BT 7 K
FEA 2P0 5T (2) B REL IRIr 22 57 K, IE
N R R B Al AR A DG 1 B | AR TE R TR
FE EHERR T ARAEM 2 5 | (H RS e PR 2R AT AT RESE e X 235
RIS, I TEA S BT 75 KA & X il
5 Hey M HS2 0 R T HEAT A 0 AT AR R .

BT DL RS ATA B i AR W E 17 Y Hey
VitB12 SRR I BE XS DR AT A B 2208 3, m] Ui i
PP = B R AR AOR FE 2 % ] DR A AR
SE 3k
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