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* The quartiles of Hcy were 9. 50 mmol -

Hcy v AL A7 A 9. 50 mmol

* Correlation between homocysteine and retinal vessel
diameter in the middle-aged and elderly in a northern

community
LIU Xin-Xin,LU Ai-Dong, WANG Ya-Xing, WEI Wen-Bin, CHEN Shuo-

. Hua, WU Shou-Ling
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Objective To investigate the relationship between the level of plasma
homocysteine ( Hcy) and retinal vessel diameter in middle-aged and elderly people.

+ Metheds This study was a cross-sectional study,and the subjects were from the Kai-

luan study in 2012 —2013 (age =40 years). Totally 3447 individuals had an analytical re-
sults of fundus color check. The retinal vascular diameter was analyzed by software and
3401 individuals were finally included in the statistical analysis. The effects of plasma

+ Hey on central retinal artery equivalent ( CRAE) , central retinal vein equivalent (CRVE)
» and arteriovenous ratio (AVR) were analyzed. The baseline Hcy level was divided into

four sub-groups by quartiles,and Logistic regression was used to analyze the effects of
different Hcy groups on AVR. Results Totally 3401 individuals were selected in this
study ,including 1910 males and 1491 females. The mean age was(56. 81 + 10. 17) years.
The value of Hcy was (0.09 —70.6) (15.27 9. 11) mmol - L', CRAE was (174.29

*24.59) um, CRVE was (281.74 +28.66) um and AVR was (0. 62 +0. 11) , respectively.

L™',13.30 mmol - L' and 18.20 mmol - L', re-
spectively. Spearman correlation analysis showed that Hcy was negatively correlated
with CRAE(r = -0.125,P <0.001),CRVE (r= -0.093,P <0.001),and AVR(7 =
-0.050,P =0.004). Multivariate linear regression analysis showed that Hcy was a risk
factor of CRAE (B = -0.147) and CRVE (8= -0.120) (both P <0.05). Logistic re-
gression analysis of the effects of different Hcy level on AVR showed that it was not a
risk factor for AVR. After gender stratification, further multivariate linear regression a-
nalysis showed that plasma Hcy was a risk factor for CRAE(B = -0.132)and CRVE(B =
-0.136) in male person(both P <0.05). Conclusion CRVE and CRVE get narrow
with the increase of plasma Hcy levels and this phenomenon seems to occur only in the
male population.

homocysteine ; central retinal artery equivalent;central retinal vein e-

[HE] BH %ﬁ“i’%f?/\ﬁl P ] A ¥ k£ B2 (homocysteine , Hey ) 7K -F 5 A ) 5 e
FARZEMER, FE AR ABRY @R, BF XA T EAF R P S 2012 -

2013 FAERAAATE (=40 %) | L PATIRRAS BB 3447 A, 5 A BAF 5 AT AL M B e
B HZ, REMANGITT AT 3401 A, A P Hey 7]£—T—Xﬂ7fﬂ W J2 P S 35 Bk H.42 (cen-
tlal retinal artery equivalent, CRAE) \#1L F £ P 3= # fik A 42 ( central retinal vein equivalent,
CRVE) #= ) # ik bt ( arteriovenous ratio, AVR) 89 %7, ¥ 34 Hey K-Fwoiro28, A Lo-
gistic BJ2 547 R E) Hey K-F 42850 AVR 89 %vh, R AR EAL3M0I A, LT F
1910/\ % 1491 A, 485 (56.81 £10.17) % ,Hey 4 0.09 ~70. 60 (15.27 £9. 11 ) mmol -
' CRAE 4 (174. 29 +24.59) um, CRVE #(281.74 £28.66) wum,AVR % 0.62 +
L™'.13.30 mmol - L™'#= 18.20 mmol - o Spearman #8 % 5 H7 %7, 2 P Hey K-F

5 CRAE 2 fi#9%4(r=-0.125,P<0.001),%5 CRVE 2 fi48% (r= -0.093 P<O 001) Hey 5 AVR £ fiA8% (r= -0.050,P

120) t4 % B & (3% P<0.05),
BEH—F TS EHEAREEPESM LI, Bk d Hey K-F5 CRAE(B= -0.132) .CRVE(B= -0.136) ¥ F A%}

=0.004) ., ¥ Hey %

> %|#2 CRAE.CRVE #= AVR #47 4 © £ &, ri\a}:v\#fmf Hey 2 CRAE(B = -0.147) .CRVE(gB = _ 0.
Logistic =12 547 R E] Hey o458 AVR #9623, L R % AVR ¢4 e B &, M3 o &

(3 P<

0.05), #5# CRAE 4= CRVE 3[4 % fo 3¢ b Hey KT 8938 ha s 1 % | da X AP I A0 F RA e BHABEF

[ %42i7]
[FES%E]

R774

[B) A e RBR 5 AL A L P Sk B AR AR AL L o S Ak AR B ARk L



- 786 - http .//www. ykxjz. com

WOBHETUEE 2019458 H39% A8
Rec Adv Ophthalmol ~ Vol. 39 No. 8 August 2019

[A] 75U > bt 24 182 ( homocysteine , Hey ) & & 7 41 g
BEPE)—P 5 B AR, 2 A R P L e v
A A . A ST, R Y Hey
IKFJE 55 09 ( coronary heart disease, CHD ) 45.05 Il
B9 ( cardiovascular disease, CVD) ZB.T= 14 i 37 15
KeR 7 @ Hey KF-BR T8 32 FAE CVD [
PR 781, A BIFFE A 3K, Hey R I I /8 520 =2 18]
)RR FIFERE DD, = Hey I0UAE 55 /1 P4 3 bk ok A i £k
PERRAEA O, 5 R A 2l ki S50 30 ik 18
P e Sl kA A A A 1 B ope 7 I 32 3l ik
TR I RERE R A C ™ o BEEEXE Hey 7EHR P9I
BRI A H AE FH AN S e 7 TR 5 R, v Hey 7R
AR AF DG BB AR AR B AL D) g A2 AR ) e
JUKBHZE 9 it P P 4 I T R A >  HX
SR 22 R BRAE ) A0 S8 5 IO R A Ry BB 24 4 i A 2
AR S Y Hey 7K P F1 R RS CHE A R P I 487 2%
NG BLI DG R AN DA WS HGE .

TEWATIT 7 2 v, 22 1 AT IR ISR €8 RO R
A0 PO 65 L A8 A A P U R o T, DT X G
5000 ik L R ) DG R AT AR o RS R BT,
FESAR L P e 28 T AR A ORI 148 7R 48 A 0 4 B sk
LA 7 4 W A S0 A5 VA S o SR, X T 1M 3
W Hey ZKF-FIAR R RSG5 2028 i BIF9E i 20 o A B
SO IRA T = 7 ), SR R LA A B A T B
P 2 X8 400 O I A8 P A8 R A 7 s 5, DT %
MM A Hey 7KF-55 40 0 BREGSif /87 50722 ) 7 0% SR kA 7
W5
1 BRSHE
11— PSR (NS : ChiCTR-TNC-
11001489) /7 2012 — 2013 A& infid Be i (iR =
40 ) I B BEAT IR AR A A 1 A7 IR ISR € BRAH I A
o JFURMIFFY R T 048 Fi 1L R e DX I
AR AR HR B B 1R R O3 T A 7 i R A s 3 i 7 ) T S
PEBAIIRTSE . ANHESR I8 : 2006 4F 6 J] 2 2007 4 10
H 2008 4 6 H % 2009 4 10 H i JF 28 BB B 55
11 GRS e Xof AR P e B R B AR AR IR T 43 2R 47 2
IR FREARRE . 2009 4F 12 ] f B #F BB K27 F 8 X
T % e i 25wl R K B8 A E 5 o0 DY, 7R A
SRR IR T Hrdie 2005 4F 42 [ 1% A R 8 2 15
(¥ 40 2 LA b4 DRI AIAE RS B9 LT AR AR A
2 % —AMEWS B Ho A9 53 J2 BEATL A B B 42 A R T
YERUEENHE, IF T8 2 a — IR B e HEA T4
Ko APRGEUR F Y 2 2012 - 2013 48 i) 4 W 1 A
TR
1.2 PNFREFHEBRFRE PATRUE: (1) FIE =
40 %5 (2) FhjiG AR ANER 5 (3) TCINAIBE ) B, 7T
SERA A A 5 (4) A SR o H 4% s
A o HRERBRME: (1) BRAE s A7 B il 1 i 2 v

kG EES I 9 D S S S L B (2) BRAE A O WLEE
HUSRE S 5 (3) AR R se BUHIR SR B A A 4 BOR AR IR IS
B B A5 K BT 2k 3
1.3 RITHRFREEAFENEIERFENLIEREN
TEERBAS B 58 15 R ] — Bt i e A7 0 2 ] £ [0 45
SN 5 4 A A0 AE AL A8 R A I, AT DA BRABEA &
S FESCHR e A ST i A B ARG I T 24
[ N H e e — 350 i I 3 5 2% - 52 300
SFAAE S R B/ MR AT 30 min PYAE 1R 00 B R
25 MNHE, FREFRAL 15 min JFHFAT LRI & . N HZ
REIE B 7R A 2 ot 0 A2 32 A 00 9k 2 ik o
JE, 2R 3 U, G5 RIS . WA & Ol 32K
BHRREDW S, R 1 a LB IO €
SRR B R A & 5 50% L 1)
100 mL, E/FFEE 1 a DL b O & B & (4 1 5
1 mm) FAGT R CRFE1 3 0. 1 kg) , 157 H BMI(kg -
m ) o FARKSK B4 7 000 -9 00 Bz
23 JERFERIKIAL S mlL, 3 B 4R BT , A1 AR Akl &
FEPRIRE . A AL AE AR LA - 25 I8 IILHE ( fasting blood
glucose , FBG) 5% B Jig &5 (4 AH [ B (low density lip-
oprotein cholesterol, LDL-C) | /& %% FF g & 1 0 [& 1
(high density lipoprotein cholesterol, HDL-C) | & 4§ C
S i % F (high sensitivity C-reactive protein, hsCRP)
e Hey % firf 32180 L 98— JH H 572 7600 H 3
AR BT AR I, - E ) — 20 % ol Aoy B 1 Uil 2 4 7 45
Yo Hey SR G bbb el 2 , 30500 60l A st Ui
A HARA B vl St AR o R ™ % i a5 a0
BB AT, Bl B
1.4 YUNMEDEEZONE HAZGRBHLIN
ERAE S IR ISR 4 BB AH A (Type CR6-45NM; Can-
on, Ota, Tokyo, Japan ) 71 4 32 1 & 1 % €4 IR Ji5 I8
(45°) , 43 S LA AR AL A RN B0 A O A T RE R
o WM E G IRE ARG R R, F AL
A3 8 4 (IVAN; University of Wisconsin, Madison ,
W) I HR R B A 4 3712% 0.5 ~ 1.0 PD 1 6 &8
IR P 85 53 3 3 bk F i ik A%, {8 A Knudtson-
Parr-Hubbard 732" 3145 T 31 2 4 R 58 o e 3y
ik B 4% (central retinal artery equivalent, CRAE) fHL X
i p gt # Bk B 42 ( central retinal vein equivalent,
CRVE) Hi1 41 ™ & 3 #¢ Bk b ( arteriovenous ratio,
AVR) ,
1.5 Zit=ssiE  SRHAISPSS 13.0 #7581t ot
THEEWR M x £5 FoR, 4R 22 5Pk LU ACRI T O 2547
Mr AT 75 22 e VER 30, 25 07 22 5% PR HE B8R H] LSD
25, 4507 2255 R Dunnett” s T3 35 5 THEC8HE A
(% ) FoR, LR 25 50 HLBCR A ) Ki 3. Hey
5 CRAE . CRVE F1 AVR 2z [a] 19 48 36 1 20 ¥ %
Spearman FH5C/3 T, SR I 22 R 3R S P (o] A 485 Y )
Hey %} CRAE .CRVE FI AVR 1) 5 i I 38 274 A4
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I8 P 0 A5 0 B L I R F . % AVR SR
0.67 534, R Fl Z A % Logistic [a] IG5 7 73 1 A~ [F]
Hey KX} AVR 20 495400 . X5 Hey f7 7658 H.
YERI BN T 40 )2 53 R FH 22 TR 3R 4 e [l D A A
8T Hey 765 LA ABEF X CRAE .CRVE F1 AVR
MR, K60 K =0.05,

2 #R

2.1 —f&1ER 2012 - 2013 4E47 4 B S IR VR AG £
AR AT (AR =40 %) 3L 3447 A, 5 1936

No HEBRE A B R FEUMAE WAE 26 N\, K17 Hey
K AE i) N B 20 N, WA ARBEFE G o A NHE 3401
AL, 51910 AL % 1491 A, WF 58 % & 4F i
(56.81 £10.17) % ,Hey 47 0.09 ~70. 60 (15.27
9.11)mmol - L™", H:iff CRAE Jy(174.29 +24.59)
pm CRVE 5 (281. 74 £28.66) wum ,AVR 7 0. 62 +
0. 11, ¥ Hey 4% 04435 4341 (Hey 1453457 2053 5~
9.50 mmol - L' 13.30 mmol - L' ,18. 20 mmol -
L0 ORAS AR A S R 2 I (i L35 1

x1 FEUENZHEZER D)
o Hey/mmol - L™!

it <9.50 9.50 ~ <13.30 13.30 ~ <18.20 =18.20 Fioc 1t P
BN %) 230(27.2) 421(49.4) 551(65.1) 708(82.7) 577.912 <0.001
AW % 53.52 +7.87 56.28 +9.76 58.12 +10.06 59.29 +11.65 54.487 <0.001
BMI/kg + m 2 24.65 +3.27 25.03 +3.45 25.29 +3.36 25.09 £3.59 5.054 0.002
SBP/mmHg 124.44 +18.98 129.54 +19.58 130.86 +19. 04 133.21 £19.37 31.288 <0.001
FBG/mmol - L~! 5.55+1.53 5.54+1.34 5.55+1.40 5.43+1.32 1.436 0.230
LDL-C/mmol + L~! 2.66 +0.70 2.65 +0.87 2.64 +0.72 2.65 +0.80 0.073 0.975
HDL-C/mmol « L~ 1.68 +0.40 1.62+0.41 1.61£0.42 1.57 £0.44 9.891 <0.001
W2 (/% ) 82(11.4) 167(22.3) 219(31.5) 206(42.7) 192.234 <0.001
R (NS % ) 87(12.1) 175(23.4) 215(30.8) 258(37.2) 129. 845 <0.001
hsCRP/mmol - L ™! 1.76 £2.89 2.16 £4.17 2.01 £4.67 2.14 £3.90 1.806 0.144
Hey/mmol - L~! 6.74 £2.05 11.36 £1.07 15.48 +1.36 27.41 +£9.39 2792.297 <0.001
CRAE/pm 178.90 +23.90 173.94 £24.28 172.93 £23.66 170.70 +24.69 17.474 <0.001
CRVE/pm 286.36 +24.20 283.16 +26.87 281.47 +26. 84 279.66 +26.78 10. 044 <0.001
AVR 0.63 +0.09 0.62 +0.09 0.62 +0.09 0.61 +0.09 3.947 0.008

1 :SBP 4 [ 51 kPa=7.5 mmHg

2.2 Hcy 5 CRAE,CRVE AVR [H X &4
Spearman A 3¢ 73 #r it 7R, Hey 5 CRAE & i #H ¢
(r=-0.125,P<0.001),5 CRVE Bt (r =
-0.093,P <0.001),Hey 55 AVR 2 436 (r =
-0.050,P =0.004)

2.3 Mg CRAE.CRVE ,AVR {j% E &% % E 3
SHT FEF 1 435310 CRAE .CRVE I AVR /£ KA
Actr, Hey W & 1E S B A8 &, R FHEAE 81 H 75 By
Hey %t CRAE .CRVE il AVR BS540, 45 5% 5755, Hey
& CRAE (B = -0.292,P <0.001),CRVE (8 =
-0.241,P <0.001) #1 AVR(B = -0.001,P =
0.003) BYRZI R 2R o AA 2 FERIAY 1 (LAl B A IE
TR MR, ZR BoR , Hey J& CRAE(B = -0. 101,
P =0.034)#1 CRVE(B = —-0.142,P =0.004 ) B 5 i
RIZR 6 AVR [Rs2 A BA M. EFIE T 28
FRE IR PE G, B 3 fERY 2 gy Sk al [k —
F4¢1E T BMI,SBP FBG ,LDL-C .HDL-C  hsCRP , I}z
M PG JE 45 R R, Hey {572 CRAE(B = -0.120,
P =0.020) %1 CRVE(B = -0.147,P =0. 006 ) 1) f& [
RIZ, BI Hey R34 — A~ 547, CRAE T [ 08 B 28
0. 120 wm,CRVE [0 BE A 0. 147 pm; [R] B A] UL,
ARSI SBP & CRAE [ fE e [N 2, PR 51 & CRAE (1)
{RIP R £ 4R (HDL-C \LDL-C £l hsCRP #j/& CRVE

ARG 2 BMI e He g AVR B fa e N, 151
WP PR . IR 2 K3 Mk 4,

&2 0 CRAE (I EELEL PO

FAIEES B1E S.E Beta P 95%CI
Model 1* -0.292 0.045 -0.109 <0.001 -0.381 ~ -0.202
Model 2 -0.101 0.048 -0.038 0.034 -0.195 ~ -0.008
E -0.508 0.040 -0.212 <0.001 -0.587 ~ -0.429
51 4.981 0.882 0.102 <0.001 3.252~6.710
Model 3¢ -0.120 0.052 -0.045 0.020 -0.221~ -0.018
E -0.360 0.047 -0.148 <0.001 -0.453 ~ -0.267
57 3.113 0.958 0.064 0.001 1.234 ~4.992
SBP -0.213 0.025 -0.169 <0.001 -0.261 ~ -0.164

et JEEE R2 =0.012;" P R? =0.070;° % R? =0.087

%3 #Mm CRVE pZERLMEE TS5

FmNE B S.E Beta PfE 95% CI
Model 1* -0.241 0.049 -0.083 <0.001 -0.337~ -0.144
Model 2 -0.142 0.049 -0.049 0.004 -0.238 - -0.047
ity -0.565 0.044 -0.218 <0.001 -0.651 ~ -0.480
Model 3¢ -0.147 0.053 -0.051 0. 006 -0.251~ -0.043
ity -0.571 0.049 -0.217 <0.001 -0.667 ~ -0.475
HDL-C -5.086 1.154 -0.081 <0.001 -7.348 ~ -2.824
LDL-C 3.206 0. 668 0.088 <0.001 1.895~4.516
hsCRP 0.333 0.123 0.050 0.007 0.092 ~0.575

L PR R? =0.007 ;" % R? =0.053;° J8%& R* =0.061
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&4 FIMAVR WEERLMEEEFSH

PWHEE  BMHE S.E Bela PH 95% CI

Model 1*  -0.001  0.000  -0.051  0.003 -0.001 ~0.000
Model 2" >0.05

A -0.001  0.000  -0.072 <0.001 ~0.001 ~0.000
PERI 0.016  0.003 0.085 <0.001 0.009 ~0.022
Model 3¢ >0.05

51 0.010  0.003 0.054  0.004 0.003 ~0.017
BMI -0.001  0.001  -0.048  0.010 -0.002 ~0.000
SBP -0.001  0.000  -0.172 <0.001 -0.001 ~ —0.001

" R? =0.002;" A% R® =0.014;° J8%% R* =0. 042

2.4 ®Im AVR K% [E & Logistic B34  1E%
AVR 25205 2/3 , ## AVR <0.67 K =0.67 73 HM
2H L BBILL AVR Jp N RS &, DL Hey 403773 2H
AR, W AR Z R R R, LLES — 20 2H D xt
18, & Logistic M7 4fr Hey Xf AVR Z34L A5,
EAE T VN G SR o VS Ell A A S o VA< N S
PLd 5 DU o 7 2 B A & AVR [ fE B RN 2R (31
P>0.05),0R {5354 0.985(95% CI >} 0.757 ~
1.283) .1.094 (95% CI >} 0. 851 ~1.407) i1 1. 046
(95% CI 3/ 0.815 ~1.343) , WL 5,

&5 0 AVR HZ E R Logistic [ )35 47

WK B S.E Wald P OR{H 95% CI
F—oidl 1.000

BMud -0.015 0135 0.012  0.912  0.985  0.757~1.283
Eisyiveil 0.00 0.128  0.492  0.483  1.094  0.851~1.407
Sl 0.045 0.127  0.127 0722 1046  0.815~1.343

2.5 R4S EiHEEnm CRAE,.CRVE AVR 1%
EAELERMPASH  F oGS Hey f746 38 B AE
F ok —2 43 )2, 439 LA CRAE (CRVE Al
AVR B8 R4 &, Hey M BEAE/E 0 A AR &, [W] B A2 D E
LR R G, K et 113 20 B 7 1 1) 43 )2 B 00
Hey % CRAE .CRVE Hl AVR [ 5 0, 25 5 % W, 76
B Hey J& CRAE (8 = - 0. 132, P =0. 035) Al
CRVE (8= -0.136,P =0.048) [{fa o P 2, 75 Lotk
Hi Hey %} CRAE 1 CRVE (1 5 IG5 i1 2% & 5
Hey 5 AVR £ 55 22 NBErP YA LA Ge it 245 L)
HH B30

3 g

Hey 2450 CVD RYSER IR ZR , a] LI mi i 4 A
B A= 1) NO A8y FTBE , M Jin B S Ak R3S I
SRR B D RERR RGBSR PR I, PN B AR MR T,
T B PR ST | MLAR T B, T Il L 78 Js e/ B i
FEREAL " o 00 190 FSE AR L 55 0 0 B0 . 8 2 T 25
A3 BAARZ AR, WUk 52 5 1A A i
R S A B R IR Z5 R A DR R B, R
PO LB Bl A9 2 235 4 1) 50 5 I R B ,
F L SR RERE AL | vh R B 2 2% 185 BR 26 92 5
A YIRS, SO M LA 1 T A L PR T

(], 00 PO I 1t A T A A A 4 B P L PR v
Tk F bk ok R 0 -t B e S B S A R
SRR

AR5 KB, Hey 5 CRAE(r = -0.125,P <
0.001) .CRVE(r= -0.093,P <0.001) 1 AVR(r =
-0.050, P =0.004) ¥4 K. 4 Hey 53 5 1
CRAE .CRVE F1 AVR #4172 R 2 2 1% [ 9 20 B, 45
HE 78, Hey /& CRAE(B = -0.292) #l CRVE (8 =
-0.241) fak 2R (B2 P <0.05) , fEZE KL IE
TOORR AR 2 RIR 2 R e, X 0 OC R AT SR AT
7E(CRAE:8= -0.120,CRVE:8= -0. 147 ,¥] 4P <
0.05) . TIFEHF IE T O Bk f& 5 [ &K J5 , Hey % AVR
52 e W T G 27 2 S, A T3 Al BB B AL AVR
& CRAE 5 CRVE [ [L{E, /£ CRAE FiI CRVE f1{H
[N B Hey (193G T80/ )N ) B i, 18 B AHT, EUAEL
AL AN G, 28 AVR B4k o 43 287 kA7 ]
H53#87, &3 Hey JFA 2 AVR (SR R 2, BP RIS
I 2% Hf Hey B 5 3400, 40 19X 6 1t 465 1) 3 e Jok L A2
YIRS, FEHAT, AVR RIS, X5
BEARF 5T AR A ] , Gopinath 25" 7E Blue Mountains
Eye Study Xf 2334 % ( =49 %) AFE#HTUR XM,
AR NHEH Hey FIMLAE B 42 K L CHE, 1 Hecke
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