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Plasma Total Homocysteine, Folate and Vitamin B,, Concentrations
in Patients with Coronary Stenosis

Hyeon Sook Lim, Young-Ran Heo'
Department of Food and Nutrition, Chonnam National University, Gwangju, Korea

ABSTRACT

Recently elevated plasma homocysteine concentration is considered an independent risk factor for atherosclerosis and
thrombosis with coronary artery disease. Folate and vitamin B, are cofactors and closely related with metabolism of
homocysteine. The purpose of this study is to evaluate the correlation between homocysteine and folate and vitamin B,
in patients with ischemic heart disease. Twenty-six patients, in whom coronary angiographic finding revealed more than
50% of stenosis at least in one coronary vessel were enrolled as the patient group, and thirty subjects, in whom angiogra-
phic finding revealed in not significant stenosis, but complained of chest pain, were selected as the control group. Fasting
venous blood was obtained and measured the concentration of plasma total homocysteine, folate and vitamin By, by high
performance liquid chromatography and fluorescence detection method. We examined the correlation between homocys-
teine and folate and/or vitamin B, in the control group and the patient group, respectively. Compared with the control group,
the patient group had relatively higher plasma total homocysteine concentration (10.7 = 4.2 vs 9.6 = 3.5 umol/L), but
showed no significant difference. Folate and vitamin B, concentration are low in the patient group, but showed no
significant difference between patient and control group. Plasma total homocysteine concentration showed negative
correlation with folate and vitamin B, in both the control group and the patient group, and showed significantly negative
correlation in patient group {r= —0.550 (p <0.01) vs r= —0.609 (p <0.01)}. We knew that the plasma total homo-
cysteine concentration were relatively elevated in patient group compared with the control group. Because plasma total
homocysteine concentrations are closely negative correlated with folate and vitamin B, in the patient group, folate and
vitamin B, supplement can lower the mortality and morbidity of ischemic heart disease. (Korean J Community Nutrition
10(6) : 963 ~970, 2005)
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e AR EA 7ol ARIEACE ATl E
% % homocysteine =7} #2382 LAz} o] Q)
£ RAoR 48A S 7HA =Rt Boushey 5 1995;
5 2002).

Homocysteine 19763 Wilcken 5°] 504 v]9ke] %
AEAARANE A O Z methionine TS 7o
A Aoz BANE EA =0tk Homocysteined thiol
718 7K1 Q& olu)Atoln), methionined] 37+ tiA}
AEF sheln, ¥F 5 Hnd W 2 Ee
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oA §RHE Ao] EAo|t}, ©]2]8 homocysteine &
9] F7h= 343 Q99 FAF ARldl o TS He
o] 3207 cystathionine B synthase, methylte-
trahydrofolate reductase®] A% 5o} 3loH, &334 &
Q10 2= folate, vitamin By, T #ZFel gsitia &
] 9ch(Nygard 5 1998).

HomocysteineS methionine2] £3F JARIEZA trans-
sulfuration pathway® AX 2¥oF YilHe H43,
remethylation pathway #8& 713 methionine 22 A}
gAlEE #33S ¥t (Mayer 5 1996; Verhoef
1996; Robinson 5 1998). Transsulfuration pathway*]
vitamin Bg dependent cystathionine A synthase®l] <]
3 cystathioninee #A8}aL, remethylation pathwayAl
o vitamin B, 2 BZAE 319 methionine2Z A
tAtEE S Bl

Homocysteined 23+ E2A3539 AT 2]
E 71AL o}z 93] WA ot AP
o] A wjok AAL AE AR 3l LEiRl viEs AA
2 8 UM Ee g =43 tlEo] thrombomo-
dulin®} 28 9 protein C& 843} AA(Lentz & Sadler
1991), A=A factor V 433} W3 (Rodgers & Kane
1986), 4% 715 Ws(McDonald 5 1964), 8¢ <2
& AEL ZA(Tasi 5 1994), A4sl7] A dud 2
HAHE B3 (Heinecke 5 1987) 55 & & Utk

PAEHASY] ¥ Q907 QYHY e TETRA
A€l Ze] X8 D ¥F homocystein T& 452 <
HHH 0 2 homocystein ALY B B nlelgie] HFH 7t
AFE 2 Yo (Woodside Z 1998), olo| thgl meta—
analysisell 2JsHd, 7P £& e gAaks B8k A
o) vitamin By,= H713 o2 T@o] =i} By 5EE
997t Q= Ao g Bty tH(The Homocysteine
Lowering Trialists’ Collaboration, 1998). 38 773t
=9l Ad9l1e) ¢ FF homocystein FEE 7 folate
FE9 do] 250N {2g 3o Azt AR
g ekl B, 55 gRIAARE fo8 59 4
& Jepjlt), ol AAE F2 ke AAHESRY Aolzt
HhgE Zloz o5 ATt F folate 2HF(< 3.0
ng/mL) # vitamin By 2% (150 pg/mL) &7-&o°] z}
7} 4.1%%}+ 1.5%% VRt A7 583814 $oHLim & Heo
2002). wWetA =9l EHAsALe] F4 folate
vitamin By, B%0] % S RAIAH<Q FE Adlel 719

T Mokl t2ejg Az

olofl B AFoM WIFHASRA EF F homo-

cysteine 9] ¥%5¢} folate L vitamin B,9} FEE &
31 )27 #AFEA homocysteine 55 HL
Mgt o9} =l F&& vIXE EF folate R vitamin
B, 552 Ao eHN =910 A FHAS o 2
g 7N2AsE 4312t 3t

M o

b - 4

1. @Az ¥ Oix2e 8%

2 AT 35 Alof 2Alst 9 DEREE &
7] Yol 52 T4 g dedzdes At
& @xpE A3 (left anterior descending artery),
=357 (left circumflex artery), +Z 453 (right
coronary artery)® 50% o] gzh& 8el 2699 &
A2 sxEoZ gt UzFe F5S F47 Jydst
o] AEFUzASAN F3 F2o| BAHR ¥ 30%S
oz At A1E F-4 (serum creatinine level
> 1.5 mg/dL), 25 olWe] HlERRIAA 58, W, 9% 2
H 50] gl A4E $ATY U2 B4 AEich

2. YUY B TN

AT W) A BHE Agelne) B2
E B3l ATEHEA AR ARAARE FF %
A, 87 ¢53 A4 B E4E 2SI A
Ao gRE AAFAFE S, e I
ol £%7)9 o1¢7] & S

3. BA NN A =M

YA 12417F o1de] F5 FEelA G dF FHe
2R QA 00, AF FA] 4T, 3,000 rpmeIA 15
7+ 44 Bejeol @€ 4& F EF3 —80T H
BN ARZ ARSI

1) 89 W g 55T

g3 ¥59, F2H2HE HDL-ZH2HE 2 5
AR e Ao R A|@EE kit (Eicon Co ki) &
ol gste] BFFTAZ B39,

2) 9% 3 HomocysteinesT2 5%

A % homocysteine EE Pfeiffer (1998), Vester
(1991), 783 Araki 5(1987)2] Wi 4% A%
HPLCE o] 43 #3534 o= B4t % 100 ul
o] A7HE 10% Tri—N-butylphosphine 30 ul.Z 75t
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)
g,
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7] 13l 4Tl 3087 WA AR 10% trichlo-
roacetic acid 270 uLE ¥< F ZE3A £33t @
AE-E FAAANZ F, 4TColA 4000 rpm, 587 A&
3] 45 100 uLE F3H3ict o171l 1.55M NaOH
20 uL9} 0.125M borate buffer (pH 9.5, containing 4
mM EDTA) 250 uLE 7}8t1, 27K 0.1% ammonium—
7—fluoro—2,1,3—benzoxadiazole—4—sulfonate (SBD—
F) 100 uL& %7kl Z&siAl EEst o 60TelA
607 ¥-3A1Z] $ HPLCO FH3i3ict. oo & Alok
3} AlgE HV filter (0.45 um, MiliporeAh) 2 o} 3}31oy
ARE-EF5IT

HPLC system< Waters Model 501 (USA) S o]&3}
%29, Chromatography column< Prodigy ODS2 (150
X 3.2 mm, 5 um, Phenomenex), Adsorbosphere C18,
3 cm guard column (Alltech) & ©]&313itth o544
0.1M acetic acid/acetate (pH 5.5, containing 3% Me-
thanol) & -3}, $42 0.7 m/min$l1, column tem-
peraturer 29CE 31309, A& FUZFS 25 uLAirh

H#=4.2 Kontron model SFM 25 (taly) EF4%
AE AR 2™, excitation wave lengtht 385 nm,
emission wave length® 515 nm$ith 39 ¥32
Youngln computing integrator (model D520B, Korea)
g o] g3l 715, 3

EFgAoF [ —cysteine, D,L—homocysteine#} inter-
nal standard® cysteamined FUg Azl B3}
o] cysteine, homocysteine % cysteamine? retention
timeS &Rlste] YFsIich

3) B g A Vitamin By, &Y 5%

8% folate$} vitamin B)p9] =& HAM F9] 447
(radioassay) 2 ARSI AleF(Dual Count for folate/
vitamin B,;) & DPC (Diagnostic Products Corporation,
Los Angeles, CA, USA) ol #4331 29 tracer 94
22 Cost 1l E AREBIGILE 7] AeEolx] didE
HAIAA vitamin B,& folateE releasedhs Zt vlelyle]
binding protein® competition #4171 Fof] AAES Hels}
o] gamma counter® counterdt ¥ FFEZAZHE A
3] calibration curve®l 98] A82) &S 733k

4, $YNE

BE RE = Statistical Analysis System (SAS) Packa-
ge (version 8.0) & ©]§3lo] ¥4 slGich BE FARS
o tisiy HEH BFAUAE I, dF ¥FY &

2ol disixe Kleg BEeS 7otk @ ¥ homo-

d&A= - 59 - 965

cysteine ¥ ¥X¥2 A4S A7) A3l Kolmogro-
rov—Smirnov A& FAsoH, e At 3
79 Apo]E= Student’s t testZ HF3HR 1, X o]
+ Chi—square test2 ZA%3I3tE. 8% ¥ homocysteine
559} folate ¥ vitamin B;, =9+ 432 pearson
9] e=AtAla (pearson’ s correlation coefficients) 2
goldta, 848 F homocysteine FEE FEHTE,
folate$} vitamin By, 55 24 SYHFZ §lof |AE
A (regression analysis) & A3t

2 .

1. 37 QYN 89

AT 269 B ABL 61.1 £ 11140 =T
309 B AL 553 £ 12.2401%ch.

ALt vlste] A fAstA w3R3, A
F BMIE #2I3 Zo)7t YgIEH(Table 1). 57194 ol
&) B, FEA d9, 8 F P HE HDL-249

Table 1. Physical characteristics of patient group and control
group

Variables Patient (n = 26) Control (n = 30) p value'
Age (yn) 61.0£ 111 553 £ 12.2 0.072
Height (cm) 1663 = 9.4 160.6 £ 6.9 0.036"
Weight (k@) 643+ 70 6056+ 79 0.062
BM! (kg/m?) 236+ 19 235+ 28 0.882

Values are mean = SD.

BMI: body mass index.

T: Values between patient group and control group are signi-
ficantly different by T-test at *: p<0.05

Table 2. Biood pressure, glucose and plasma fipid concentration
of patient group and control group

, Patient Control P
Variaples (n = 26) (n = 30) value'
SBP (mmHgQ) 127.3 £ 243 1317+ 134 040
DBP (mmHg) 788+ 121 803 73 0.062
Glucose (mg/dL) 164.8 + 65.1 1360+ 6254 0.274
Total cholesterol 2262 £ 476 2125% 398 0247
(mg/dL)

HDL-cholesterol A19+112 500+ 227 0100
(mg/dL)

LDL-cholesterol 1544+ 449 1267 + 390 0017
(mg/dL)

VLDL-cholesterol 300+131 358+ 260 0305
(mg/dl)

Trigliyceride (mg@/dL) 1498 £ 653 179.0+130.0 0.305

Al 46t 13 36+ 14 0005

Values are mean + SD.

Al: Atherogenic index

T: Values between patient group and control group are signi-
ficantly different by t-test at *: p<0.05, *»+: p<0.0]
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2HE, VLDL-Zd28E 3 A s2 AT
h2Z ARlel F2J3 2el7t gitch. 28y LDL-E4
AHE 55(p <0.05 % FR8AKF(p < 0.01) & &2
o] gz vldle] foJstA ¥UTHTable 2). FF
AAg YA} F n¥F L TLDL-ZHAHEEF ¥
Fto] RlFoIM FoJskAl Tk, A gAh, A0 45
A, vigh 18, 1FHAHEES, AHDL-ZHAES
Z U aFAFEZF vEL G ARl feJgt Aol

7} 9iiek(Table 3).

2. 8% % Homocysteine 552 2X

Y APzt 83 & homocysteine 5+ 4.8~
25.1 umol/L9 B2 @ FEFOFE X3 X E ¥
T 9o, BT FUYAE 242 10.2 + 3.8 umol/L#
9.5 umol/Lojla(Fig. 1A), AT tj2Fol nlsl d

% % homocysteine FE7} AWHEo 2 #g
t}(Fig. 1B). 8% % homocysteine 5= 3AF2¥ o)
zZZoA z¥2} 10.7 + 4.2% 9.6%:3.5 pgmol/Lolglon,
873 folate 5= 242 8.1 = 297 8.6 £ 2.3 ng/mLo]
3L, vitamin B;¢] FEE 22 499.8 + 237.89} 611.7
+ 324.0 pg/mLolltt. 8% % homocysteine FE+
grkro] iz Hlst ¥ HFo|q, EF folates}
vitamin B),8} FEE #x}Fo] tizTol Hisld & 7
o)tk Fig. 2).

&S A

3. 8% % Homocysteine << folate ¥ vitamin Biz
ST Al MY

¥4 & homocysteined} folate 5+ FAF(r = —

0.550, p< 0.0 P22 = —0.208, p = NS) EF

A 9 AHBAE 2o EAA S st

Table 3. Frequency distribution of conventional risk factors for coronary artery disease

Variables Patient (n = 26) Control (n = 30) Chi-square'
Gender (male) 17 (65.4) 14 (46.7) 0.160
Age (=55yn 17 (65.4) 15 (50.0) 0.246
BMI (= 25 kg/m?) 6 (23.1) 9 (30.0) 0.560
Hypertension (= 160/95 mmHg) 4 (15.4) 3 (100 0.543
Hyperglycemia (= 140 mg/dL) 13 (50.0) 7 (23.3) 0.038"
Hypercholesterolemia (= 240 mg/dL) 8 (30.8) 8 (26.7) 0.735
Low HDL-cholesterol (<35 mg/dL) 7 (26.9) 4(13.3) 0.202
LDL-cholesterol (= 60 mg/dL) Q (34.6) 4 (13.3) 0.060
Triglyceride (= 250 mg/dL) 2077 4(13.3) 0.361
Coronary angio

1 vessel 7 -

2 vessel 10 -

3 vessl 9 -

Values are number (%).
BMI: body mass index
T : Values between patient group and control group are significantly different by Chi-square test at *: p<0.05

14 30
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Fig. 1. Distribution of plasma total
homocysteine concentration in pa-
tient group (@, n = 26) and con-
trol group (O, n = 30).
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Fig. 2. Plasma total homocysteine,
folate and vitamin B2 concentra-
fion in patient group (n = 26) and
control group (n = 30). Values bet-
ween patient group and control
group are not significantly different
by t-test at p <0.05.

Fig. 3. Correlation between plasma
total homocysteine concentration
and folate concentration in pa-
tient group (@) and control group
.

Fig. 4. Conelation between plasma
total homocysteine concentration
and vifamin B2 concentration in po-
tient group (@) and control group

BIcHFig. 3). BF & homocysteine} vitamin B;; &
TE A (r = -0.609, p<0.01) # 2T (= —0.159,
NS) BTN g AAAAE BYov TAH FAA

2 AT B (Fig. 4).
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Table 4. Plasma total homocysteine concentration according to conventional risk factors for coronary artery disease

Variables - p value'
Gender (male) 1091 + 4,29 923 29 0.101
Age (=55yn) 10.57 = 3.81 9.62 = 3.81 0.360
BMI (= 25 kg/m?) 10.72 *+ 3.85 10.08 + 3.83 0.683
Hypertension (= 160/95 mmHg) 10.55 £ 3.83 10.10 + 3.84 0.776
Hyperglycemia (= 140 mg/dL) 9.23 £ 2.56 10.72 + 4.32 0.167
Hypercholesterolemia (= 240 mg/dL) 9.65 + 3.06 10.33 + 4.04 0.564
Low HDL-cholesterol (<35 mg/dL) 10.71 = 4.37 9.25 + 244 0.166
LDL-cholesterol (= 160 mg/dL) 10.65 + 3.28 10.04 £ 3.95 0.637
Triglyceride (=250 mg/dL) 769 £ 1.1 10.46 + 3.89 0.093

Values are mean = SD.
BMI: body mass index.

+: means that groups had each risk factor, —: means that group without each risk factor from patient (n = 26) and control (n = 30)

subjects.

T: All vatues between groups with and without each risk factor are not significantly different by T-test at p<0.05.

&3, LDL—Cholesterol®] &7} @ HDL~-Cholesterol®]
7o) AP e Be AP Qe B B2
t} @7 F homocysteine FE7F 2 7Aol|glon, 1
d9, 1FHAHEET € IFAALEFTY AFAA
A A= AL e AY 2o @ F homocys-
teine FE7F W& Aotk 123U BE QXA F
AR e w2 F UUTH(Table 4).

I

o] A7 542 ¥ F homocysteine & 50| g
= FFEHASER o @ Xguhgoz it ¢ b
el By, B39 9o zt=d) 9irh. ol B homo-
cysteine®] tig A77t B2 Qo o7 &
A&7 homocysteined] A3 Q1 JAAAAE WHauiA]
= F3k e A%l ¥ Ay AdE hyperho
mocysteinemia®ll thet 715 J&3] APAHAE AUA
Tk Aeke] 9 A W dizgte] @8 AP BE
WA 8ol 2] homocysteined] FE+ 13.5~16.4 umol/
LYy, oA v+ 10.1~135 umol/LoE F
7t 3~4 umol /L8] xo1E ¥ (sraelsson 5 1998;
Genest & 1990; Pancharuniti 5 1994; Stampfer
1992), Z&& FURIA dEJE] A Araki 5(1987)9]
A YA HEBAE FAE dde 2 3 homocys-
teine®] B FEE FATNA 13.1 umol/L, thETellA
8.6 umol/LE A1 #} np7 2 28t Ao)7t &S
B3 33l

2 AT AfoM e BxlTo] Uizl vsid EF F
homocysteine %71 $7Hd 438 IR SAF F

AGE & & QI ol UET ¢ A 7t 3
Q3 2T T3 U AF Qb =25 &
7 % homocysteine & %L & A%4E Yz}
AAR £ A7 dRTS F58 AFoz yds o
AAEM 75719 olg] Y, ¥HA ¥R sE R E
A FE T WA A I 2 ¢
¥ )82 FAE T AR T HASE vRe
A AR 4 ITAAHQ sEeke] AdAdE
H3)7] daiMeE 2 AN 7RIS EYE & A Qe
)z A T (case—gontrol study) 7} B &te]zt AR

7379l homocysteine] FEE AW uet 2}
o7} Qo AubH o2 5~14 pmol /LE LHA oH
71 o]A& hyperhomocysteinemia® s, A4 o
Z29] 95 percentile o1& A2k Zlo] Artdolt, £
AT tJAFAF £ hyperhomocysteinemia (= 14.0 umol/L)
27E Hole AeE F 57%olslen, olF 432 #x7
o111, 182 oItk

Homocysteine2 Al 98 € ¢ e o9 2
golut okAle] &l A5E g lod dRAoRE AVlE
53, A7 s AR, HINE, 8, Bad F
Z7}5hH, ok 2= methotrexate, phenytoin, thiophylline
g 3 S Y3 FHETT A itk 2 ATelA
& homocystein thilell ¥ & + Ue A 584 4
A7Ts Aol W1E 242 52 A9 oy, £ Z
2 AEET Azl AAYL FEA] R3pch

% homocysteined F71 Q¢ o 2 & o, Clarke
$(1991)2 HanAg] 42%, AR 28%, #
5w AR] 30%14 % homocysteined] A5& K
Qom, A2 Nygard $(1997) & FAFHHAA Halo)




Z7ke #& 5397 3 @33 A3 F homocysteine
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(=]

7te} wlaisto] APgEo]
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ofN
N
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p
olN

B AFox EF folate T HERT 9 3T BF
oAl homocysteined] %9 4 AABAE BGloH,
kol gl o ABBAAE FARCE KT p <
0.01). Homocysteine? transmethylation #}8-& 34
* methionine synthase] &4lo] Ho3hH, FAl B
QAEA vitamin B,o$} folated) EA17}F B2 Al (Nygard
2 1997), ol¥ Bx aAato] RAASA EAY B¢
homocysteine?} AAE WA Hi o9 F &=
ZF71HA Fok ARl 8% folate 55w 3~14 ng/
mLE o]¢] Ao 2 3l homocysteine EE9 o
Z &HA 9rh(Stabler 5 1998; Savage 5 1994). 1Y
200 ug?) g4t 439 F71= E* 3 homocysteine &
T2 ¢ 4 umol/L7HA ZaAY o2 Q1% WtsuA
o A3t Qleke AL o AT ol waRo
(Boushey 5 1995). Selhub 5(1992)¢] w29 folate
7t 7Z3ke FHFY folate A AE A4FH FE Al homocysteine
9 FEE WEHEOEN AIANT] WSS 3~ @
4 dvkz Byt webr £ A7elA % homocys-
tein¥} folate ¥ =7t 53] BxfFolA Folg SAUAE
vehd He A7) A9Es YAEHE AREA AN
folate o) B8 Fodlrth= HE AR £k

B ATl vitamin B2l ¥% E3 tiE2T 2 AT
oM o ARFAE BFoH, AT E FAHCE #
9J31dtHp < 0.01). Vitamin By, 84 folate$} wH7FA]
Z methionine synthase?] HZAAZ 2HE3i0 & A
homocysteine 8] A& 2agtt} Selhub $5(1992) 9l 2]
3P4 vitamin Fo7} B2 FAFEHA SR} homocysteine
FEES vache A& $¥E313, vitamin Bl %
pyridoxal—5-phodpate?] %7} Z+2} 180 pmol/L, 18
nmol/L7H = A&AQ1 vitamin 917} homocysteine 2]
FEE FEE g g A ElA folates} vi-
tamin B, 2 $9I3le] % homocysteine®] F71 o] 3l
d #xtel 80%lX B homocysteine §E5 A
Fo2 ZaAFtHs Byt vt (Naurath 5 1995). o
24 B AFox A % homocysteine® vitamin By
57t 53] BAlTollA fols AAEAE VeRd A A
71 Rusy dAsE AHEA FARCOA vitamin By
dokol B TR A& AARE £o}. Perterson &
(1998)°ll o3tA AA| FHAz $PAA= 23818
A+ 2 vl B, sbolH, homocysteined] 452 1

dA5 - 5|9 - 969

23 A4S dEFHs AR 98 T ol JAe
UE71E Sch

olde] AxZ E o WtsHAHA L 1¥G T #
Az A k&Y AlEE oz EF F
homocysteine 552 43} FA]o) folate2} vitamin By,
FEO) EAo) o)) i} X5 &9 YL & F A
t} 2 dFAE A folate$} vitamin By, F57F 4]
AT FHBAT DEA, oFeE ol uvlehy 43
Z2} 4 homocystein ARAA7} A=Al gt H&
ZAREA] 23 Alggo] glok. 18y folate ¥ vitamin
Bt A7t Y 1 AAE 543 B2 AlEEe] 8
Z % homocysteine® EE7} A=Y, ol U &
FEMAZe) AFGET o|#go| Rolxithke A+ 27t
ojg] AFA AT 5L F3AH HuHT Qo wps F
* =S oz ¢ % homocytein 5 R ¢
ALe o] A & 3= HA FE(cut—off point) H3
of tigt A7t Bed AoF AR 3 AL F fo-
late 9} vitamin By, 43233 €74 homocytein ¥E-2)
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