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Abstract

Elevated levels of plasma homocysteine may be an independent risk factor for coronary atherosclerosis.
This study investigated whether plasma homocysteine levels are related to atherosclerotic lesions of saphe-
nous vein grafts after coronary artery bypass surgery.

Homocysteine levels were measured in fasting plasma by high-performance liquid chromatography and
total cholesterol, triglyceride, high density lipoprotein cholesterol and lipoprotein (a) were also evaluated in
40 patients (mean age 658 years, mean interval after bypass surgery: 6.1 =3.1 years, range 1—13
years). The vein graft disease group was defined as patients with angiographical stenosis of > 50% in any
vein graft(n = 23). The other patients were defined as the no-vein graft disease group(n = 17). Patients
who had a history of chronic renal failure or anatomic lesions of saphenous vein grafts were excluded. The
distributions of homocysteine were skewed. Median homocysteine levels were 11.9nmol/m! in all subjects.
Homocysteine levels in the vein graft disease group were significantly higher than in the no-vein graft dis-
ease group (median 15.1 vs 10.6nmol/m/, p = 0.01) . In the analysis of plasma lipids, high-density lipopro-
tein cholesterol levels were significantly lower in the vein graft disease group than in the no-vein graft dis-
ease group (mean 3711 vs 48+ 13mg/dl, p=0.01). Multiple regression analysis showed that elevated
levels of homocysteine were an independent risk factor for saphenous vein graft disease after coronary
artery bypass surgery.

These findings indicate that elevated levels of plasma homocysteine are related to atherosclerotic lesions

of saphenous vein grafts after coronary artery bypass surgery as well as coronary atherosclerosis.
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AWK O KHFIEERRATZE T b homocysteine A5E Bk
REBEEGO LT 2BIRE(LERE QM L - fElkEF
THILLHBESNTWAEY, L2LEdbHEAKS
W, IO homocysteine DEREF & L THOEFREK
FLHEID L, EEIR/ YA 732 (coronary
artery bypass grafting: CABG) %61 T, RTE#K S 7
7 b (saphenous vein graft: SVG) IZ#IRIE(LIERE A
BEL, NANX2AOEBHRAFRZHIRT 5K E 20
BLiroTwa. §EFKAE, CABGHHFIZH\ T
# homocysteine f & SVG DRERE &L DEEIZDO W
THRET 21T 7.

HREFE

MHF, BRI TEBRECRE 2 KT LI
homocysteine f % Hll5E L 72 CABG % BID 4061 TH 5.
WEEBI1ED L 13 ERBEOMBZERH DFEPF T
b5 (B3, Kkehl, FHFHE6s 8/, T
CABG4EH6.1£3.14F).

SVGREDH &L, BEIRELRET, HEELC
L OEREESR D LEZRAEL L, RE(H)HLRE
(DB LY. REBMAE LT, WaERiEL
FTLOIWKREILRELZEZ SN WD L, FE
WEOARE LIz, T/, BEFALTIZMF homo-
cysteine fEAS ERTH L ENTWEDY, MiES L7
F = VEAT2.0mg/dl A E DIEFNIIERA L 72,

WE(+)B - (—)BED28M T, MA homocysteine
&3 X ERELEREF 2oV THBME L 7.

RifniE, TEHRECHRELAOZEERL L, EHEK
thrua~< b 757 4 — 2 T# homocysteine & % €
L7227, #3231 X5 10— ) (total cholesterol: TC), H
PERERS (triglyceride) I3BERIEICT, BHE) FEH 2
L A 7- 1 — )V (high-density lipoprotein cholesterol : HDL-
C)iF~r HVitBEIZT, 7HREH (apoA-1, apoB,
apoE) I3 I LB T, 1) F&EH (a) [lipoprotein (a) :
Lp(a)] &7 7 v 7 A@ELBEICTHE L. Kt
FYREHIVAFO—)ViX, Freidwald DRIZ L D
BHLAY., 7, BR®H, BlIE, BELREOTER
BEFIZOWT bR L7,

BEIFHLEERED LIIPRETRLA.
FHERRETIEp<0.05% b o THEEDHEL L.
2 BER O I E O BT 13 Student D tHRTE, # homo-
cysteine & Lp(a) DIRFEIZIX ) /85 A} ) v 7 IRE

Selected abbreviations and acronyms

CABG =coronary artery bypass grafting
HDL-C=high-density lipoprotein cholesterol
Lp (a) = lipoprotein (a)

SVG=saphenous vein graft

TC=total cholesterol
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Fig.1 Frequency distribution of plasma homocysteine
levels (nmol/ml) in all subjects
The distributions of homocysteine were skewed.
Median homocysteine levels were 11.9 nmol/m/ in all
subjects.

(Mann-Whitney #85€), %7 T —DHEICIE y* BRE
#{Tolz. ¥/, EEEMITIE, homocysteine, FH#f,
W42 |EL, TC, HDL-C, Lp(a) ZMEAF & L,
SVGHEXBRTFELTEETI AT 1 v 7 BT
2{To7-.

= S

SVGIRE (+)# - () HD2BILGIT-BEERE
Table 117", /N4 7SAMHEDOFHEHL, HE(+)
HT6.5£294F, (—)HTS.6+32FEME(H)HT
ETRVWY, HEAFENEEEIRD L, o7z (p=
0.34). /-, BMERE, SIE, HREOBEELRL
IR 2 BB CTHEEZL D ho 7.

Fig. 112 2% ® Ifil# homocysteine (ED 53/ & 7R ¥ .
Homocysteine {8 (2K fE IR - 72 FFERFTHZEL, F
BBl 11.9nmol/ml TdH - 7=.

RIZT T 7 MREDF R T4 F 72 M1 H homocys-
teinefE % 7~ ¥ (Fig. 2). WE(+H)8 - (—)HEToMH
homocysteine B ® H RAEH L, 421 15.1, 10.6 nmol/ml
T, RE(HBETEERIBHEZRLZ(p=001).
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Table 1 Clinical characteristics of patients

Graft disease No-graft disease

group group p value
No. of patients (M/F)  23(20/3) 17(14/3) NS
Age (yr) 6417 6519 NS
BMI (kg/m?) 24.9+3.4 23.7+2.6 NS
Current smoker (%) 9 18 NS
Hypertension (%) 43 41 NS
Diabetes mellitus (%) 39 55 NS
No. of diseased vessels 2.6 2.6 NS
Period after CABG (yr) 6.5%£2.9 5.6+3.2 NS
MI (%) 61 59 NS

Graft disease group: patients with>50% angiographical steno-
sis in any vein graft, No-graft disease group: patients with
no-vein graft disease.

Values are mean+SD.

M=male; F=female; BMI=body mass index; MI=myo-
cardial infarction.
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Table 2 (2% (+) 8 - (—)HO2H 5T 21
JEE R L DfE%ER L7, HDL-CI3WE (+) B T37+
11, WE(—)BET48 £ 13mg/dl L TRE(H)BHTHERELL
BEEZRLZ(p=0.01). ZOMOHEFIZOVTIE2
HECHAERERRO o7,

Homocysteine, fF#%, W& A4 %, TC, HDL-C,
Lp(a) M AF & L, SVGHREX*HBRTL LTS
BEOVAT 4 v 7B %{To7/2L 25, homocysteine
ED LRI SVGREDMIL L 72[HF Tdh o 7= (Table
3).
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Table2 Levels of lipids and other parameters

Graft disease No-graft disease

group group p value
TC (mg/di) 183+33 188+26 NS
TG (mg/dl) 175+104 12283 NS
HDL-C (mg/d!) 37+11 48+13 0.01
LDL-C(mg/di) 108+38 11623 NS
Apo A-I (mg/dl)  108+23 11725 NS
Apo B(mg/dl) 111£26 103+17 NS
Apo E(mg/dl) 6.1£1.7 54%1.6 NS
Lp(a) (mg/dl)  28.5(23.0) 26.5(17.8) NS
FBS (mg/d!) 109436 111£23 NS
HbAlc (%) 6.7£1.5 6.6t1.4 NS

Values in parentheses are the median.

TG=triglyceride ; LDL-C=low-density lipoprotein cholester-
ol ; FBS=fasting blood sugar. Explanation of the groups as in
Table 1.
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Fig. 2 Median plasma homocysteine levels
in the graft disease group and the no-
graft disease group
Plasma homocysteine levels in the graft
disease group were significantly higher
than in the no-graft disease group
(15.1vs10.6 nmol/ml, p = 0.01).
Explanation of the groups as in Table 1.

% £

ARBFFETIE, CABGEHIC B> TILH homocysteine
%2777 MREMNTRET 5L, WE(H)HTHRE
(-)BECHLERICEMBETH Y, & homocysteine ILAE
HMSVGREDHBED—EREF TdH 5 TR R
Ih-.

CABG (F EBIIRTELE 20§ 5 AR 2 IGHED—2
ELTHEM SN TW5 %, CABGHORIEMBBEIC
B LEESED—D L L TSVGRED B DOMES
BiFons. SVGOERBHRAFRIE, MEICLE
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Table 3 Stepwise logistic regression analysis in 40
patients with saphenous vein graft disease as
the dependent variable

Variables Odds ratio 95% C.1. p value
Homocysteine 1.21 1.03—1.43 0.02
HDL-C 0.95 0.88—1.02 0.11

¥ 2=14.28, df =2, p=0.0008 for the whole model.

Variables : homocysteine, HDL-C, age, period after CABG, TC,
Lp(a).

C.I.=confidence interval.

3H5b00, FHRERIE, 5ETT0-80%, 74
T60—-80%, 9FFET40-60% TH 5", 7/, SVG
(3R A I B D TR BRI A LT 5 2 L2t
MohTsh'™?, SVGHREIRS 77 FORFELRLET
SELERLGRETHS.

FT4E, homocysteine DSBIIRTE(LAE DI L 7= fE A
FTHRLHBESNTEY, ZOMFL L TIEAK
MifatgE, Mm/VRESEIER, RERTFOEELL &A%
HEINTWAR® L% L homocysteine D SVG i
ENOFBEHES 2SN TWR Y, Eritsland 5' 13,
CABG# 1FELHNORIICBIT B2 /N4 XA 757 MR
ZE D homocysteine [ENDFHZEIZOWTHE L T3
A5, FMIUZ X B & homocysteine (X INEIIR 775 7 b
ZIIHE L. SEBE LESIL, SVGHRE
DHTHY, TLMBEFREILEBHRDO S DHE L
Eritsland & D& & £ 7% %)%, homocysteine 25E 2
ERFIEEIC XL ANERE S L ORI REE S
A TCVBUEEMENIKE V. SVGREDRLE I Hb
HRFIE, BEOBRELLFKICSZEATFHETHY,
7% homocysteine MLAE D A A5 SVG IFZE D FA (ZBIE L
TR EREZIICVY, Hilce—HFELTERL
TV REDBDTHA .

Homocysteine SN D HF Tid, HDL-CEAEHE D
EENRE{ILDOAZL 5T, SVGORNERE, 75o-—
LIEEDFEE L SEDOMHEERT I L ARB S N,

SEOWRE TIE, EME»L %V D DD homocys-
teinefE & SVGIRE & DMEARIZ S N7z, CABGH
T O homocysteine DFIFEIXEH E Bbh, 5%,
homocysteine EICEE X 5 2 TWAH ¥R, ¥y IV
Bs " BLiBEDOREDED TR T HLEEN D
52020 7. SE4E homocysteine D A F MEIZ B 5
9 5 5,10-methylenetetrahydrofolate reductase (MTHFR)

DEEFEE D M homocysteine fE & BIEHNH 1,
MTHFRZ £ EEIRE R L B H 5 L wE ST
Wwa?, L% BEIMRFELFER, NARTFT
REICBWTHABRERORFAVERTH 2.

ARE T, DTORICBVTRAY?H 5.

E1S, SEOMEIERAED 20, FHaiRL
#E B A 2 2 [ LA R SE L 72 Il homocysteine fE @
EEIZOVWTORFTIITo T, LHL, §FT
BESNTVDE L OWEFAERHIM ZHIICBNT
b IEDPEMEEFHCTWAIEN S (492, &
AR TOMNRIERIL, £fFhomocysteine fE 1258
EERB L) LERE €Y I VEAIERALTH 2L
L ERMERELTEBY, FAEHID homocysteine fE DIXEF
BaKEREBIZVWIDEZE LN, SH%EImE
W %175 B2, /54 7S A%07eT, #FRREEB X O
REIA DL 7 — 7 VIRER £, BEEIORM %
ITOREENEEIC OV TR T 5 LENH A .

B3, NANRT T T MREOKEE % EREN
TR & #21% (quantitative coronary angiography: QCA)
WEDEHBL TWhWwWIZ & THH, EEMICEHMEL 7
72 FE & homocysteine il & DAY % &4 5139 »%,
SNEBHTHLLEZONDH, QCARITHBRIC
ELARE, NT—T VA X% —EIlTHLE
BhHb., LrL, KREHIBAMELRFATH L0
CHOIITEETIZZ <, QCAIZ & 1) IEHEIZRFAi % 1T
IDIKNET, LLA, REKICIZIEINVLIVER
BMTHAH. Lo THRRETDOEAEE DFFEMIE, homo-
cysteine i ED T — ¥ 55 R VWEBORENSEE
E NP SUE IR AR

5 A

1) CABG & JEBIC BT 5 M A homocysteine fE 1, 1K
BICR-o-IEERDAEEZEL, FHRMEIE11.9nmol/m!
THot:.

2R Z 7 MREDE JBTHRES L 72 % homo-
cysteinefBid, 777 MRE (+)BHTHRE(-)BICL
LARICEELZRL, MZLAERFEEZLNL.

3)Homocysteine fE LI} Tld, HDL-CH2" 5 7 bR
B(+H)BETHREICKETH > 7.

4) ZEEMITORER, homocysteine (D L FASVG
FREDOMI L7-HFTHo7.
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I O homocysteine (&, EEMREBOMI L -EREFTH L L MEIN TS, HEATH
BENID . E72, BEIR/ S SR (CABG) BBITOHE b V74 <, 4HEF AL, CABGHEE
PHHA 2 B> TILH homocysteine i & RIERHIR 775 7 MRZE & DBIEIZ DV CTHRET L 72

XR X CABG % 1 £ L E 13 F KRB L 72405 (FHER 65188, I CABGHRER6.143.1
) TdH%. MH homocysteine i EEMAE s 07 75 7 4 —HIZTHIE L 7. Homocysteine f ®
EPEIVATO—)V, PHEMER, HDLIALAF0—)b, YRTFO7 4 (a) % EHHIE LR L
2. 777 MREOFEZ, REESRULEETL LTRE(H)BQ3H), %L (—)BEQ76)
W7z, WEEIRES L BB A SESIIERS L /2. M homocysteine B 1, 1&MEIZ{R - 7-JEIE
oMz EL, £OHRMHEIL11.9nmol/ml Tdh - 7z, IMH homocysteine 1, FHE (+)BETHE(—)
B LARICEMBETH 572(15.1 vs 10.6nmol/ml, p=0.01). MIEAEEICOWVTIE, HDLI L X 5
U= VHRE(H)BET(—)BICH LABIEETH 272 (37 £11 vs 48 £13mg/dl, p=0.01). %%
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