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Association of plasma homocysteine with the early progression of atherosclerosis WANG Yang, ZHANG Xiao , SHI Rui,
et al. (Department of Neurology, The First Affiliated Hospital of Air Force Medical University , Xi'an 710032, China)

Abstract: Objective To investigate the risk factors for the early progression of atherosclerosis, whether hyperho-
mocysteinemia (HHey) is an independent risk factor for the early progression of atherosclerosis, and whether the reduction
in homocysteine (Hcy) can delay the early progression of atherosclerosis. Methods — The villagers, aged =40 years, from
Liulin Town of Hanzhong City, Shaanxi Province, China were selected for structured inquiry, carotid ultrasound examina-
tion, and blood test in May 2017 and June 2020. Ulirasound examination was performed to measure carotid intima-media
thickness (CIMT) , carotid plaque, and carotid stenosis rate to reflect the degree of arteriosclerosis. Results A total of
500 individuals were included in the final analysis, among whom 451 had no CIMT thickening at baseline, 429 had no
carotid plaque at baseline, and 454 had no carotid stenosis at baseline. After 3 years of follow-up, among the 500 indi-
viduals, 176 (35.2%) had CIMT thickening, and the multivariate analysis showed that old age, smoking, and a high
level of low-density lipoprotein cholesterol (LDL-C) were independent risk factors for CIMT thickening; 252 (50. 4%)
had new-onset plaques, and the multivariate analysis showed that old age, hypertension, and high LDL-C were indepen-
dent risk factors for plaque formation; 231 (46.2%) had new-onset carotid stenosis, and the multivariate analysis
showed that old age, high LDL-C, and elevated triglyceride were independent risk factors for carotid stenosis. There
were 364 patients with HHey (215 wmol/L) in the initial examination, and after 3 years, 119 had a reduction in Hey,
while 245 had no reduction in Hey. After adjustment for sex, previous stroke, smoking, baseline LDL-C, baseline
Hcy, and Hey after 3 years, the multivariate analysis showed that neither HHcy nor the reduction in Hey was associated
with carotid atherosclerosis. Conclusion Old age, high LDL-C, smoking, and hypertension are the main risk factors
for atherosclerosis in villagers aged >40 years in rural areas of Hanzhong City in Shaanxi Province. There is no signifi-
cant association between HHcy and carotid atherosclerosis, and the reduction in Hey cannot delay or reverse the process
of carotid atherosclerosis.
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RN B kAR A 5 R, SEh ok AR AE AL
FLIBT I B vy A 0], 455 P T ) 550 8 kA R 2 TR
J& (carotid intima-media thickness , CIMT) #1501 o Jlik ¢
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LM TR F B A & BH X, HF-Y Hey
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I EIOCR

1 #REFE=E

1.1 W4

253 9 2017—2020 4F Bk P4 45 B0 T A0 bR G
JUGE R CERIUR R BT S B PE 44 I A v e
fi N0 A F0 T Ft 5 B9 AHRE, AR >40 % . HE
B o A R AT IR U L 8 o 1 5 R O
ST A 2 34F 4RI >80 %

1.2 BRIk

1.2.1 WRsemfd A5 1A aT 1, s
LR DU R IR & R R H T 58 e H AR AR
XFFRIEZ I H R R, b o ERE 2 4
FIRBE I HEAT TN T R 25 AR IR2 . B R R
BJ5 . 2 5F 2 W KR A g Ak . 34F
Jaxt RS 5FHRE KA 1R, #T8aHr
BB S8R G A 45 58 i IR) 12 | S5 Ik P A A AR I VY
5 I BFFEXS 4

1.2.2 HPGlA KA Skl d i
HiO BERE LA 25 8 i A 2 W R HRE . P
Z: 55 AT 2 IR BB KR (0, 22 3 iy 7 A A (RO
i TE33 8 A 2 Wi, R FE Rk ) o XF T CIMT By il
i, (S K i 2R GE 04 B 2l s DR 7
i 1 B ik (common carotid artery , CCA ) 1C ¥ 1 ¢m
B4 P00 457 BE R AIMI A RES T CIMT 22 Ry TEEEHR 1
0 B0 KA 1S - A R T 55 v IR - A1 R T 2 ] ) R
2 . M4 Mannheim 3 3 [k A 5 - v 5 JEE i 9L
CIMT=1. 0 mm 5& ¥ & CIMT 3§ )52/ XU 4531 3 4
DX Sl Y BRE B CCA T35 1 em 35080 [k BRFN 254 5
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Jik (internal carotid artery, ICA) IT % 1 em. BEHRHYE E
SC oAy g kb g€ TR R O T R R R - o R
J# (intima-media thickness, IMT) A9 50% 1¥ IMT>
1.5 mm™ o AR 2003 458 A2 W L R IR, e 4E
LR A0, 2238 W S T S8l DKo 7 AR R 43 Sl TE R (TG
et ) (<50% . 50%~69% . 70%~99% . 13Ut [4] 5E Fl 5¢
SR ZEN P R AE TR SN Bl K T R e K
Bz

1.2.3 Akl AR RS E 8 h
Jo 28 IR DR 1, R FH A 3 B0 ML (KHBO [ 3 i 5
ESOHL) 43 B I L SR 2 [ Modular P800 %4 4 [ 2y
A A3 BT A 2 A B A4S D I3 Hey AKF-o i
% [C cobas ¢702 4= H 3l A= 4k 43 M A (5 cobas
¢702) 52 1375 S IH [ B (total cholesterol, TC) . H i
— i (triacylglycerol, TG) | Ik % J& g & (= 0 [ B
(l()w—density lipoprotein cholesterol , LDL-C) . & % &
g & E I8 [# B (high-density lipoprotein cholesterol ,
HDL-C) .

1.2.4  geitsoridk AurrhE #%OR L
LB (DU 53 BRI B ) [M (P, Pog) 1438, >R H] Mann-
Whitney U K55 , 2 PEGERUSECRT 5 43 tLi ik . 7Y
2 W] b A T SR FH )2 G 56 5% Fisher 5 A A5 565, 2R
Logistic MIH#EF T Z R E 8. #5308 HHey 5 5
B, N AR B A R IR PRI A 2 5 3 R T
TERIR AR R, SR F B B 43 M vh i) 8 A8 1 )
A AR G5 R LA RS B LUAEL EE (COR) F1195%
BAE X0 (95%CD Fw o K SPSS 22. 0 #E47 4831
30T TR RIS SRR, LA P<0. 05 N 22 5 A
Gt Lo
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2.2 CIMT 5 ARG IR SHrig B 5 R 0 1
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14 JE 20 9] A Hey M 17. 45 wmol/L, B K & 70 ¥ —
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HESAGIHFE L (P=0. 004) , 42N E 0t —FH %
SIS AR L (95%C10. 99~1. 03,P=0. 291)(WF£1) .
eI H i 500 51t 252 5158 A BESL, i T
$50. 4%, “Z R0, EiE s IR = LDL-C Y
BEHIE s S Sl 2 . B SR M A Hey Ry
18. 95 wmol/L, JTHIHE L HI4E Hey 4 17. 4 wmol/L, HLH
RO B2 57 (P=0. 01) , 2N E 0 —
T2 2R G R E L (95%CI 0.99~1. 03, P=
0. 19 (W3 2). At S004r 23 1 fFHE i 5h
ks | (5 46. 2%, L2 HE ST, milk & LDL-C.
TC Fh e 287 & R s kople 78 (i 7 A sy PR 3R (DL 3R
3)o W R IER SR LI Hey 19, 8 wmol/L, A
AW Hey R 17. 2 pmol/L, AR R 04 — B %R
HHERE X (P<0. 001) , 22 HNEMT —H2ER T8
2 X (95%C1 0. 99~1. 04,P=0. 056) (.3 4).,
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A 119 ] Hey %8R F [, 245 9] Hey %R T B
S Hey /2 5 5 B 09 B2 AT RE A PR 51 BR A 46
g MH L # A LDL-C. ¥ & Hey. 3 4F J5 Hey
(WL#%5),

n=537 (=405 \#)

n=12 (BRAEAT B HORAR
I E A )

n=7 (M AAE3EE)
n=8 (FFE>80%)

n=510 CEiIRZ 55

HEER

n=2 (JETD)

n=3 CRUi)

=3 CLAHURERE, LA
Ji, LD

n=1 GELZN)

n=501 (3E3% Z5W50)

=1 R

n=500 (ZW N5 H1)

1 AR R

1 FEAHRFHEAH#HIECIMTIEES RIEE AB# LR
S B4R 17641(35.2%) AHIE 324 15 (64. 8% ) GeilE PE
R M(P,, P, % ] 71(65.3,75) 67(56,73) -5. 636" <0.001"
RN (%) ] 109(61.9) 140(43.2) 15. 990" <0. 001"
WA ZE 1 [0 (%) ] 17(9.7) 30(9.3) 0.021" 0. 884
RETETIA[ (%) ] 10(5.7) 23(7.1) 0.371" 0.542
i R [n (%) ] 11(6.3) 25(7.7) 0.367" 0. 545
B[ n(%) ] 3(1.7) 7(2.2) - 1. 000
iR (%) ] 108(61. 4) 177(54.6) 2.110" 0. 146
MR [ n(%) ] 47(26.7) 85 (26.2) 0.013" 0. 909
WA [n(%) ] 70(39.8) 70(21.6) 18. 672 <0. 001"
A A A 0] R A A [ (% ) ] 13(7.4) 16(4.9) 1.251" 0.263
)45 A A ) A e o [ (%) ] 10(5.7) 13(4.0) 0.724" 0.395
#I4x LDL-C[M(P,.P,5) ,mmol/L] 3.32(2.94,3.77) 3.17(2.71,3.73) -2.131° 0.033"
#1# HDL-C[M(P,,,P,,) ,mmol/L] 1.34(1.13,1.51) 1.33(1.14,1.51) -0. 245" 0. 806
#I#x Hey[M(P,,.P,5) . pmol/L] 19.35(15.53,25.08) 17.45(14.13,23.10) -2. 844 0. 004"
112 TG M(P,g, P,) ,mmol/L.] 1.31(0.99,2. 04) 1.53(1.07,2.17) -6. 121° 0. 105
34ELDL-C T [n(%) ] 67(38.1) 150(46.3) 3. 143 0.076
34E HDL-C FF&[n(%) ] 70(39. 8) 127(39.2) 0.016° 0. 900
34E Hey FFE[n(%) ] 131(74.4) 235(72.5) 0.210" 0. 647
3EETGCTIE (%) ] 111(63.1) 178(54.9) 3.090 0.079

Hsa i Z18, b} AE, =7 Fisher KBS 360  TES8HE , #P<0. 05,
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F2 ZFEAIEE AE EFIGHIHLE RIS A BE LR
H# i 252 61(50. 4%) FHr i 248 4511 (49. 6%) SiilE P
AW M(Py, Prg) 2] 70.5(65,75) 65(55,72) -6.579" <0. 0017
P H (%) ] 141(56) 108(43.5) 7.693" 0. 006"
A2 [0 (%) ] 30(11.9) 17(6.9) 3.743 0. 053
WETE TIALn(%) ] 15(6.0) 18(7.3) 0. 346" 0.557
i A o G [ (%) ] 16(6.3) 20(8. 1) 0. 550" 0. 458
FrHi[n(%) ] 5(2.0) 5(2.0) - 1. 000
(%) ] 160(63.5) 125(50. 4) 8.737 0. 003"
BRI (%) ] 71(28.2) 61(24.6) 0. 823" 0.364
W (0 (%) ] 81(32.1) 59(23.8) 4.325" 0. 038"
3AEI] & A A [n (%) ] 22(8.7) 7(2.8) 7.984" 0. 005"
3R KA (%) ] 16(6.3) 7(2.8) 3.542 0. 060
#I4x LDL-C[M(P,.P,5) ,mmol/L] 3.25(2.85,3.79) 3.18(2.70,3.65) -1. 883" 0. 060
#I4x HDL-C[M(P,5.P,,) ,mmol/L] 1.35(1.15,1.56) 1.31(1.13,1.47) -1.041° 0.298
#I# Hey[M(P,,.P,5) . pmol/L] 18.95(15. 00,24. 68) 17.40(13. 85,23.08) -2.566° 0.010
W TGLM(P,,.P,;) ,mmol/L] 1.40(0.99,2. 15) 1.50(1.07,2. 14) -0.921° 0.357
34F )5 LDL-CH i [n(%) ] 105(41.7) 112(45.2) 0.621" 0.431
34F )7 HDL-C R [n(%) ] 97(38.5) 100(40. 3) 0.175" 0. 675
34FJE Hey 5 [n(%) ] 185(73.4) 181(73.0) 0.012" 0.914
3RS TC T [n(%) ] 148(58.7) 141(56.9) 0. 180" 0. 671
TEa g ZAH, b R A, =70 Fisher BG4 TG, *P<0. 05,
F3 FERFEAEIFEINEBMERE RGNS RGN A B IR
ESES Hin 231 %11 (46. 2%) F 1269 611 (53. 8% ) SiilHE PAH
R M(Py, Pyg) 2 ] 71(65,75) 65(55,72) -6. 616" <0. 0017
BB (%) ] 131(56.7) 118(43.9) 8.201" 0. 004"
WEAE A [n (%) ] 24(10. 4) 23(8.6) 0. 494" 0. 482
BEAETIA[n(%) ] 13(5.6) 20(7.4) 0. 658" 0.417
A g [n (%) ] 16(6.9) 20(7.4) 0. 048" 0. 826
Fr#i[n(%) ] 5(2.2) 5(1.9) - 0. 808
i (%) ] 146(63.2) 139(51.7) 6. 741" 0. 009"
WERRIE (%) ] 63(27.3) 69(25.7) 0.168" 0. 682
W [0 (%) ] 78(33.8) 62(23.0) 7.081" 0. 008"
WY AN A IR & AR A [n (%) ] 14(6. 1) 15(5.6) 0.053" 0. 817
WA AN A WA & A0 [n (%) ] 8(3.5) 15(5.6) 1.264" 0. 261
W4 LDL-C[M(P,,, P,,) ,mmol/L] 3.34(2.96.3. 86) 3.10(2. 63,3.65) -3.588° <0. 001"
B4 HDL-C[ M(P,;, P.,) ,mmol/L] 1.35(1.14,1.55) 1.32(1.13,1.47) -0. 906" 0. 365
W2 Hey[ M(P,5, P,,) , pmol/L ] 19. 80(15. 50,25. 10) 17.20(13. 80,22. 75) -3.904 <0. 001"
W TG M(P,,.P,;) ,mmol/L] 1.40(1.02,2.18) 1.49(1.07,2.12) -0. 376" 0.707
34 LDL-C F [n(%) ] 90(39.0) 127(47.2) 3. 444 0. 063
34 HDL-C FFE[n(%) ] 94(40.7) 103(38.3) 0.300 0.584
34 Hey FFi[n(%) ] 172(74.5) 194(72. 1) 0.347" 0. 556
3AETGTHE [n(%) ] 145(62. 8) 144(53.5) 4.349" 0. 037"

Hia g Z1H, b 24, 7 H Fisher i 35  JCSeHE , *P<0. 05,
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F 4 CIMTIBESRIGE FISHIHERIFIGHIH HEDEKIRE SR F & HE ORs
. CIMT 345 5 A 14 5 BEHCHTH 5 AR RIS 1 A5 B2 I A B
OR(95%CI) P1E OR(95%CI) P{H OR(95%CI) P
LR 1.06(1. 04~1.09) <0. 001" 1.06(1. 04~1.09) <0. 001" 1.07(1.05~1.09) <0. 001"
B 1.38(0. 86~2. 19) 0.180 1.25(0. 80~1.95) 0.325 1.15(0.73~1.81) 0.553
R - - 1.03(0. 46~2. 34) 0. 940 - -
[ I(NES - - 1.55(1.04~2.29) 0.030° 1.42(0.95~2.12) 0. 085
%A 2.00(1.22~3. 29) 0. 006 1. 43(0. 87~2. 36) 0.156 1.56(0. 94~2. 60) 0. 084
34 & A i A AE - - 2.61(0. 88~7.70) 0. 083 -
3R] & A 5 O - - 1. 66(0. 62~4. 42) 0.309 -
¥4 LDL-C 1.47(1.11~1.96) 0.007" 1.35(1. 04~1.74) 0.023" 1.67(1.26~2.21) <0. 001"
¥4 Hey 1.01(0.99~1.03) 0.291 1.01(0. 99~1. 03) 0.191 1. 02(0. 99~1. 04) 0. 056
34EJ5 LDL-C T 0.93(0.61~1.44) 0. 760 - - 0.95(0. 63~1. 46) 0. 828
34EJE TG THE 0.71(0. 47~1. 08) 0.110 - - 1.55(1.03~2.31) 0.034
T+ #P<0. 05,
£5 FEHey>15 pmol/L NBE3 £ /5 Hey THEA S Hey 5k TREA A OF4HF LS
Hey TR Hey £ T %
S giitE P
n=119(32.7%) n=245(67.3%)
AR M(Py, Pog) ] 70(60,74) 69(61,75) -0. 366" 0.715
TESIE [n(%) ] 52(43.7) 152(62.0) 10. 940" 0.001"
WEAER A [n (%) ] 17(14.3) 19(7.8) 3.833" 0. 050
BEFETIA[n(%) ] 13(10.9) 15(6.1) 2.601" 0. 107
Ji7e G (n (%) ] 12(10. 1) 14(5.7) 2.306" 0.129
i n(%) ] 3(2.5) 5(2.0) - 0.720
BEFRM [n(%) ] 32(26.9) 61(24.9) 0.167 0. 683
W (n (%) ] 26(21.8) 96(39.2) 10. 801" 0.001"
LR (%) ] 67(56.3) 139(56.7) 0. 006" 0.938
Fifi 7 3 (B A8 o [ (%) ] 7(5.9) 13(5.3) 0.051" 0. 821
B U5 401 1B R A A [ (%) ] 9(7.6) 13(5.3) 0.718" 0.397
1% LDL-C[M(P,, P,;) ,mmol/L] 3.36(2.94,3.89) 3.22(2.74,3.68) -2. 804" 0. 005"
14 HDL-C[M(P,,.P,,) ,mmol/L] 1.31(1.12,1.56) 1.35(1.14,1.53) -0. 855° 0.393
W14 Hey[ M (P, P,5) . pmol/L] 25.70(20. 00,32.70) 19.20(16. 80,23. 60) -6. 815" <0.001"
W4 TGLM(P,s.P,5) ,mmol/L] 1.50(1.11,2. 15) 1.41(1.00,2.03) -1.530" 0.126
34FELDL-C FF%[n(%) ] 73(61.3) 137(55.9) 0. 966" 0.326
34EHDL-C Tt [n(%) ] 72(60.5) 132(53.9) 1. 428" 0.232
34ETG FREn(%)] 51(42.9) 90(36.7) 1.265" 0.261
34EJE LDL-C[M(P,,, P,;) ,mmol/L] 3.28(2.70,3.69) 3.20(2.71,3.72) -1.013¢ 0. 381
34FJF HDL-C[M(P,,,P,;) ,mmol/L] 1.37(1.19,1.60) 1.36(1.14,1.57) -0. 955° 0.339
34EJF Hey[ M(Pys, P,g) , pmol /L] 19. 10(16. 20,23. 10) 25.10(20. 90,31. 90) -8. 128" <0. 001"
34EJE TG M(P,g, P,y) ,mmol/L.] 1.74(1.09,2. 44) 1.68(1.09,2.77) -0. 605" 0. 545

i iah Z{H, b R PE, “=7 8 Fisher KB4 56 . JCHEHHI, *P<0. 05,
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2.4 Hey F RS 3030 bk ok FEE 1k i 36 ok 2 15
1EH YRR S

1£ 364 ) HHey 2 5 & W, A 150 112 5% 3 4
Ji 390 Jok B Bk /D mk 4E R TG A 212 6113 53 34F
J&i CIMT BEAR SR 45 1E 8 5 A 179 412 5 5 348 5 30
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SR A8 R B R el AR oA . AR RE
FEA W FE 4R LDL-C |, £ 28 Hey ., 3 4F 5 Hey
Ja AT 2 KN E 3 #r , 76E HHey AREA , Hey T RS 315
Jok ok A B AL Bk % B 4E R OE W Ok o AH G M
(W3F6).

®6 ZZERABIER/Hey THSRTESAICEHEBELLESLREZTHNXER

axil Hey A& T % Hey F % PH

2 ik TC BB 5 BB D (n=150) n=101 n=79

OR(95%CI) 1 1.00(0. 64~1. 56) 0. 993

aOR(95%CI) 1 1.54(0. 82~2. 88) 0.177
CIMT JEH4 JE s A% (n=212) n=139 n=73

OR(95%ClI) 1 1.21(0. 78~1. 89) 0. 403

aOR(95%CI) 1 1.01(0. 54~1. 88) 0.974
K ICH A s A AR (n=179) n=118 n=61

OR(95%CI) 1 1. 13(0. 73~1.76) 0.579

aOR(95%CI) 1 1.53(0. 82~2. 86) 0. 178

3 4t i BF)LE CIMT K 8 2= 7 . KA 58 B %

A ST R BH , 30 8l ok ok A 1 A 1 f 6 PR R 2 2
A iy R | LDL-C /& I 5 L 85 TC, 3% AR £
WFRAE R — 3 G 5L s Wl PR s 2 2 ik os A A
A FE I8 P 25, 33X AT RE 24 iR RO JR 3 R 98 R A1
fk. @ZHWENN, KK IV A Hey W B2
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