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Relationship between Plasma Homocysteine Levels and
Cardiovascular Risk Factors in Healthy Men
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ABSTRACT

Background[ The high concentration of plasma total homocysteine is recently considered an independent
risk factor for atherosclerosis. The purpose of this study was to provide reference ranges for plasma
homocysteine levels and to investigate the relationship between plasma homocysteine and cardiovascular risk
factors in healthy Korean men. Methods[J Anthropometric parameters, alcohol intake, cigarette use and
nutrient intake were determined in 166 healthy men within a wide age range (30—69 yr). Serum levels of
lipids, glucose and insulin levels during oral glucose tolerance test (OGTT), plasma amino acid concentrations
and levels of antioxidant nutrients and enzymes were also measured. Hyperhomocysteinemia was defined as
plasma homocysteine levels above the 90th percentile (= 15 pmol/L) of respective plasma homocysteine
distribution in study subjects. Characteristics of hyperhomocysteinemic men (nJ 16) were compared to
normohomocys-teinemic men (n0J 16) matched for age and body mass index. Results] Plasma total
homocysteine values ranged from 2.4 to 38.1 pmol/L, a skewed, right-tailed distribution. The homocysteine
levels of 25th, 50th and 75th percentile were 7.02, 9.61 and 12.4 pumol/L, respectively. The mean concentration
of plasma total homocysteine was 10.7 pmol/L. Plasma total homocysteine level was positively correlated to
body mass index, serum cholesterol and triglyceride levels and alcohol intake, but negatively correlated to
serum [3-carotene concentration. In multivariate analysis, serum triglyceride level was the strongest deter-
minant of plasma total homocysteine concentration. There were no significant differences between two groups
in waist to hip ratio, alcohol intake, cigarette use, blood pressure and serum levels of glucose and insulin
during OGTT. Hyperhomocysteinemic men had significantly higher mean values of serum triglyceride (258
mg/dl), total cholesterol (226 mg/dl), and LDL-cholesterol (140 mg/dl) than normohomocysteinemic men.
Hyperhomocysteinemic men showed a decrease in lipid corrected values of serum (3-carotene and oO-tocopherol
and plasma concentrations of serine and taurine, when compared to normohomocysteinemic men. The mean
intakes of vitamin Bg, folate, vitamin By, and [-carotene tended to decline by 25-30% in hyperhomocystei-
nemic group, when compared to normohomocysteinemic group. Conclusionl] Our results indicate that healthy
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Korean men with hyperhomocys— teinemia show signs of hyperlipidemia and decreased antioxidant nutrients
and these factors increase risk for coronary artery disease. In addition, hyperhomocysteinemia may affect
amino acid metabolism related to homocysteine. (Korean Circulation J 1999:29(2):135-145)
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Table 1. Mean values of age, body mass index, seum
lipids and cigarette and alcohol consumption in 166
healthy males

Healthy males

Age (years) 46.4+ 0.76
Body mass index (kg/m?) 24.0+ 0.22
Serum levels (mg/dl)
Total cholesterol 200.3+ 3.19
Triglyceride 158.5+ 9.26
HDL cholesterol 49.9+ 0.88
LDL cholesterol 119.6= 3.0
Smoking (cigarettes/day) 19.4+ 1.10
Alcohol intake (g/day) 16.9+ 1.90

Data are expressed in meant SEM

o Subject number

90th Percentile

357 911131517 19212325 3537 39
Plasma total homocysteine level (umol/L)

Fig. 1. Distribution of plasma levels of total homocysteine
in 166 healthy males.
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0d, Ooog, B —carotenell OO0 OO O0O0OO 0000 00,00 O0d(Table 2) O OOOO O
carotenoidC0 OOO0O OOO(Table 2). 00O O 00 00 0000 boodooo oo oooood
O O homocysteine OO0 OOOOO, OO O O 0000 000 O0d B —carotene OO0 OO O

Table 2. Pearson correlations of plasma total homocysteine concentration” with coronary artery disease risk
factors and lipid-corrected carotenoid and tocopherol in 166 healthy males

r r r

Age (years) 0.035 Total cholesterol (mg/dl) 0.179* a -carotene (u g/mmol) —0.064

BMI (kg/m?) 0.180* HDL cholesterol (mg/dl) —0.071  Retinol (u g/mmol) —0.081

Systolic blood pressrue 0.132 LDL cholesterol (mg/dl) 0.033  Cryptoxanthin (M g/mmol) -0.118

Diastolic blood pressure  —0.084 Smoking (cigarettes/day) 0.128 Lycopene (M g/mmol) -0.094

Waist/hip ratio 0.085 Alcohol (g/day) 0.165* a -tocopherol (u g/mmol) -0.153
y -tocopherol (p g/mmol) —-0.093

Tn, natural logarithm *p<0.05

s Triglyceride (mg/dl) . B-clz;li'gigr-wceor(fgcllt'g?nol)

Fig. 2. Relationships by between homocy-
steine and friglyceride (a) and lipid-cor-
rected B -carotene level (b) in 166 healthy
males. Regression equations and r valuesO

— ) 3 7 LB 5 3 2 | (@) Ln (y)00.238 Ln (x)+4.358, 10 0.210,
@ Homocysteine (umol/L) Homocysteine (umol/L) F_)<OO]%53 (:))ié%s(Y)D 4.936-0.453 Ln (9. ™0

Table 3. Age, anthropometries, cigarette and alcohol consumption, blood pressure and serum levels of glucose,
free fatty acid, insulin and C-peptide in healthy males matched for age and BMI subclassed by plasma total
homocysteine levels

Normohomocysteinemia (nO 16) Hyperhomocysteinemia (nO 16)

Age (years) 50 £ 2 50 = 2
Body mass index (kg/m?) 234+ 0.58 234 + 0.55
Waist/hip ratio 0.91+ 0.01 0.92+ 0.01
Smoking (cigarettes/day) 23.1 £ 282 244 + 258
Alcohol (g/day) 314+ 7.36 30.3 £+ 8.60
Systolic blood pressure (mmHg) 1272 + 3.80 131.0 £ 4.52
Diastolic blood pressure (mmHQ) 80.9 + 3.4 819 + 3.83
Fasting level
Glucose (mg/dl) 95.6 + 4.92 928 £ 2.62
Free fatty acid (u Eg/L) 574.6 £ 65.3 4399 + 4938
Insulin (u U/ml) 7.78+ 1.34 6.95+  0.69
C-peptide (ng/ml) 1.22+  0.46 0.78+ 0.04
Response area
Glucose (mg/dix hr) 275.0 £ 14.5 2724 + 10.6
Free fatty acid (u Eg/Lx hr) 888.2 £ 169.2 865.3 + 203.6
Insulin (p U/mlx hr) 79.9 + 184 88.8 £+ 9.41
C-peptide (ng/mix hr) 210+ 0.34 2.48+ 0.19

Data are expressed in meant SEM
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000 OD0O0dd(Fg. 2). 00O OO O homocysteine
000 000 0O 0O 00 000 00 00 0000
00000 0D0000, 00 O 00000 00, 0
0 000,0000 000 OO0 000000 000
0 000 000 B —carotene 000 OO0 OO0
0 0000 00 0000 D00 00 000 000
0000 (%00.06, p<0.05).
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oo, 00goo, o000, ooo, 00 0o ooo ooo
Hyperhomocysteinemia 00 normohomocyste—

inemia 00 00 000 500, 000 000 234
kg/m*00 OOODOO(Table 3). 000 000 OO
0,000,00 000 0 0000 000 0000
000 000 000 000.00 0 000 000
00, 00000, 000 O C—peptide 000 O O
00 000 000(Table 3).

00 00 00 0000 00 oo
Normohomocysteinemia OO0 OOOO hyperho—
mocysteinemia OO0 OO0 0000, 0 OOO0OO
000 0O 000000 HoL 00000 000 go
0 000 (Fig. 3). Normohomocysteinemia 00 00O
00 DL 00000 OO0 hyperhomocysteinemia

Triglyceride (mg/dl)

Total cholesterol (mg/dl)

Total/HDL cholesterol

*k

*ok

300 - 250 -
*

250 -
25+

200 -
200 F

150 |
- 175

100 -

50 150

| 2 J

‘ [ Normohomocysteinemia group (n=16) Hyperhomocysteinemia group (n=16)

Fig. 3. Serum triglyceride and total cholesterol levels and total/HDL-cholesterol in healthy males matched for
age and BMI subclassed by plasma total homocysteine levels. Data are expressed in mean+ SEM. *p<0.05,

**<0.01 compared with normohomocysteinemia group

Table 4. Serum levels of HDL- and LDL-cholesterol and antioxidant enzyme activities of plasma and red blood
cell in healthy males matched for age and BMI subclassed by plasma total homocysteine levels

Normohomocysteinemia (nO 16) Hyperhomocysteinemia (nO 16)

HDL-cholesterol (mg/dl)

LDL-cholesterol (mg/dl)

Atherogenic index®

LDL/HDL-cholesterol

Glutathione peroxidase (NADPH nmole/mg alb)
Red blood cell

Total SOD (U/mg alb)

Mn-SOD (U/mg alb)

Cu, Zn-SOD (U/mg alb)

Malondialdehyde (nmol/ml)

52,9 + 245 52.2 + 4.06
112.1 + 473 140.1 + 7.88**
2.63+ 0.14 3.78% 0.34**
2,17+ 0.12 2.96+ 0.30*
41.7 + 3.26 38.0 + 3.48
22.3 + 3.31 18.4 + 4.13
1.81+ 0.38 1.88+ 0.31
20.5 + 3.31 16.6 + 3.88
4.11+ 0.33 4.14x 0.36

S (total cholesterol-HDL cholesterol)/HDL cholesterol
Data are expressed in mean+ SEM
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SODO superoxide dismutase

*p<0.05, *p<0.01, compared with normohomocysteinemia group
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Homocysteine (umole/L)

Serine (umole/L)

Taurine (umole/L)

25 120 250 -
* %k

20 100

* 200
15 80 *

150
10+ 60 [
I

5 ) 40 ! 100 J

I [] Normohomocysteinemia group (n=16) Hyperhomocysteinemia group (n=16)

Fig. 4. Plasma levels of homocysteine, serine and taurine in healthy males matched for age and BMI subclassed
by plasma total homocysteine levels. Data are expressed in mean+ SEM. *p<0.05, **<0.001 compared with

normohomocysteinemia group

000 0b0dboo HbL Doobodd O bog oo
0O O000(Table 4). 0O GSH-Px OO0 OO0 O
SOD, Cu, Zn—SOD 000 normohomocysteinemia
00 OO00 hyperhomocysteinemia OO0 OO
00 0ob 0bobo Ooob ooo obooo. booo
Mn—SOD 00O OO malondialdehyde OO0 O
000 ODOOO0O(Table 4).

00 tocopherol, retinol O carotenoid 000

OO carotenenoid, retinol, tocopherol OO0 O
000 000 OO0 OO0O(Table 5). 00 O OO
000 000 O0OO0O0O OO0 ooO B —carotene
000 a —tocopherol OO normohomocysteinemia
00 0000 hyperhomocysteinemia OO0 OO0.

00 0ooo oo

Normohomocysteinemia OO0 0000 hyperho—
mocysteinemia OO0 OO serineld taurine OO0
000 (Fig. 4). OO methionine, threonine, tyrosine,
phenylalanine, leucine, isoleucine, valine, arginine,
citrulline, ornithine, lysine, glycine, cystathionine [
00 0O 000 000 00O ood(Table 6).

00 0 000 000
g oo 0O oodo oooo, ooo, ooo oo
OO0 000 O 000 OO0 OOd(Table 7). OO

Table 5. Serum levels of carotenoid, retinol and toco-
pherol in healthy males matched for age and BMI
subclassed by plasma total homocysteine levels

Normohomo- Hyperhomo-
cysteinemia cysteinemia
(nO 16) (nO 16)

Uncorrected level

236+ 0.44 260+ 0.56
373+ 7.65 219 + 384
946 + 138 914+ 129
443 + 102 393+ 777
255+ 494 264+ 738
8.08+ 1.18 8.00+ 1.64
091+ 0.12 0.82+ 0.09
104 £ 212 137 = 436

o -carotene (p g/dl)

B -carotene (u g/dl)
Retinol (p g/dl)
Cryptoxanthin (p g/dl)
Lycopene (p g/dl)

a -tocopherol (4 g/ml)
y -tocopherol (u g/ml)
o /y -tocopherol
Lipid-corrected level
3.78+x 0.66 3.19+ 0.70
B -carotene (U g/mmol) 61.0 £ 122 294 + 5.15*%
Retinol (p g/mmol) 1528 £ 21.6 106.8 £ 14.5
Cryptoxanthin (u g/mmol) 733 + 163 48.0 + 104

o -carotene (u g/mmol)

I+

I+

Lycopene (4 g/mmol) 428 + 84 329 +104
o -tocopherol (u g/mmol)  1.33+ 0.20 0.85+ 0.11*
y -tocopherol (u g/mmol)  0.15+ 0.02 0.11x 0.02

Lipids corrected levelO each level of vitamins and
carotenoids is divided by sum of cholesterol and tri-
glyceride (mmol/L)

Data are expressed in meant SEM

*p<0.05, compared with normohomocysteinemia group

000 0oooo oooobooo ooboboo oo o
00 0O OO0 000 O0bOO. 000 oogo 1996

00 ooobooo oob ooogo sg oogo
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Table é. Plasma amino acid concentrations in healthy
males matched for age and BMI subclassed by plasma
total homocysteine levels

Table 7. Daily energy and nutrient intake in healthy
males matched for age and BMI subclassed by plasma
total homocysteine levels

Normohomocys- Hyperhomocys- Normohomo- Hyperhomo-

teinemia teinemia cysteinemia cysteinemia

(nO 16) (nO 16) (nO 16) (nO 16)
Methionine 254 + 320 27.6 + 2.39 Total calorie intake 2972.0+ 102.8 23205+ 818
Threonine 106.6 + 11.5 953 + 7.34 (Kealrd)
Tyrosine 558 + 3.34 506 + 3.22 Carbohydrate (% of TCI)  63.8+ 2.74 62.3+ 3.25
Phenylalanine 500 + 357 484+ 319 Protein (% of TCI) 18.0+ 1.18 161+ 1.23
Leucine 953 + 7.70 959 + 4.5 Fat (% of TCI) 17.6+ 1.95 22.5+ 2.33
Isoleucine 165+ 417 480 + 242 Cholesterol (mg/d) 178.7+ 73.9  183.2+ 53.2
Valine 170.8 + 140 1633 + 892 P/S intake 1.25+ 0.19 1.28+ 0.22
Histidne 762 + 511 713 + 449 Vitamin B¢ (mg/d)* 1.42+ 0.39 1.06% 0.15
Arginine 548 + 6.09 555 + 457 Folate (u g/d)* 90.3+ 21.0 66.7+ 9.02
Citrulline 509 + 3.66 493+ 499 Vitamin Bi2 (u g/d)* 3.20+ 0.64 2.25+ 0.61
Omithine 829 + 707 796 + 498 Vitamin E (mg/d)* 4,56+ 1.35 594+ 1.13
Lysine 1587 + 12.5 1496 + 870 Retinol (mg/d)* 92.4+ 27.4 53.2+ 13.6
Glycine 1645 + 879 1447 + 116 B -carotene (mg/d)* 1668.3+ 423.8 1227.5+ 223.4
Cystathionine 136+ 0.49 123+ 0.44 Methionine (g/d)” 126+ 025 1.11£0.12

Data are expressed in meant SEM

0000 000000 OO0 00D OO0 Bs, OO,
000 Biz, OOO E, retinol, B —carotene 0 me—
thionine 0000 0000 OO0 OOOO0O OO
000 U0 00 OOoooo ooo. 000 Be, OO0,
000 By, retinol, B —carotene 0000 normo—
homocysteinemia OO0 OOO0O hyperhomocyste—
inemia 000 OO0O0O OO0 OOOO OOO OO
0 00000 000 EO methionine OOO0O O
000 Ooooo.
o o
0 000 000 O0OD OO 000 00 O ho—
mocysteine OO0 OO0 50th percentiled 9.61
pmol/LO00 0000 381 ymol/LO OO OO
000 0O OO0 UO0O0d. o oooo ooo o
0O O homocysteine 000 OO O O00OOOO OO,
0000 0ODO0ODO 00 0000 00 oooo oo
0 000 2700 OO0 OO0 000 ooooog?
00 OO0 000 OO0 homocysteinD OO OO
O folate, vitamin Bs 00O 0O transmethylation,
transsulfuration0 00 OO homocysteine 0000
0 000 0000 000 0000, 0 00000
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TCIO total calorie intake

P/S intakeO polyunsaturated/saturated fatty acids in-
take ratio

Data are expressed in meant SEM

*less than actual intake due to the incomplete nutrient
data in food composition tables furnished by National
Rural Living Science Institute (5th ed, 1996) in Korea

000 000 0ooo ood.

00 O homocysteine OO 15 ymol/L OOOO
000 hyperhomocysteinemia 00 16000 OO
0000 10%0 00000 00D 00O 450 O
00 OO 0000 O 10%0 OO0 O homocysteine
000 15 wmol/L OOO0O00 000 00002
Hyperhomocysteinemia 00 OO O homocysteine
0 00 000 21.9 p mol/L, normohomocysteinemia
00 OO 000 85 umol/LOOOO hyperhomo-
cysteinemia 00 OO0 O0O0O0O0O OO OOO 258
mg/dl, 0 00000 226 mg/dl, LDL ODOOOO
140 mg/di0 OO0O0O0 O0O0O0O0O. 00, 00,00
00 0 000 0oooo oo oo oo, od,o00
O 000,00 0 00000 oooo ooo oo
0O 0 0O0O0O OO0 00000 hyperhomocystei—
nemia 000 OO0 O0OO0O0O OO0 homocysteine
000 000 OO0 000 ggoo.ooo oo o
homocysteine 000 OO O0OO0O OOO O0OO
2700 000 OO0 OO0 OO0 O homocysteine
OO0 5umol/L 0000 O 00000 OO0 20
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mg/di0 0000 000000 OO0 gooood
oo2000 homocysteine OO0 O0O0OOO LDL
goboob 0oob oobo 0o boob boo
000 ooo oo

00 O homocysteinell homocysteine, oxidized
disulfidesd homocysteinyl moieties, homocystine
O cysteine—homocysteinel OO0O0 2 Free 0OO
homocysteined 203 uy mol/LO O homocysteine
0 000 0000 00 00 disulfideD OO OOO
0 000 000O0bO O0oo oboo Oobo oooo
00.7% 000 free 000 OO0 O homocysteine
000 OO0 0000 OOD free OOO OOO
O O homocysteine OO0 OO0 OOO OO
0 00 0000 0000 00%® 0 00000 O
homocysteine OO0 OOOO0O.

Homocysteine OO0 OO0 thiol—disulfide ex—
changed OO OO0 00O OO0 ODOOOO OOO
gob boob 00 o0b OO0 obb oo o
00 000.9%”2 0 00000 normohomocystei—
nemia 00 0000 hyperhomocysteinemia OO O
00 0ooob oo booo ooo oooo B -
carotene 000 a —tocopherol OO0 OOOO O
00. 0 000 OO0 a—tocopherol OO0 O0OO
oo oo, oo, b0o0o oo, 000 eoooo o
000000 hyperhomocysteinemia OO0 OO0
000 a —tocopherol 000 homocysteine 000
o0 oo 00 0 0odb ooo oob 00 a =
tocopheroldl OO OO0 OOOO OOO OO0OO.

0000 OO 00DOD0O0O 0000 o —tocopherol
U 0b oobo0o Dbob b0 oubo oboo
00 000 000000%3 LbLo oooooo
00000 a —tocopherol OO0 OO0 OOO O
00 OO0 OO0 000 0ooo 0oo0.® ooo E
0 00 B —carotenell OO OOOO0O OOOO O
00 000000 B —carotened singlet oxygen(
000 0000 00000 00000 oooo.®
Homocysteinel OOO00O0 OOOOO0O OOO O
000 ooo ooo® hyperhomocysteinemia 0[O
0 0000 B —carotene OO0 OO0 homocysteine
000 0ooO B —carotened OO0 OOOO OO
000 0 0 0O0O0.00 0 000oo 00 homo—

cysteine 000 OOOO0O B —carotene OO0 O
aooo oo oooo oood.
Hyperhomocysteinemia OO0 OO0 OO B —
carotene OO0 normohomocysteinemia OO OO
00 oooo oooo ooooo ooo o oo
000. Hyperhomocysteinemia OO OO O OO
0000 normohomocysteinemia 0 OO OO0
00 0odog ooo o 25% 00 O do g -
carotenel 00O O0O00O0O OOOOO OOOO. O
000 normohomocysteinemia OO 10 OO OO
o0 00O 90 uyghd OO OO OO0 oooo
200 pg0 OO OO0 oOoooo® oo Ooooo
gobd obodob oobd Oob boob oo o
00 000 OO0 Oob oobo ooboo oooo
U0 0ob bO00ob bo0 0obobo obo o od.
gob 00 00 OO0 Ubob boo 10 oo
oboo 0 130 pgdD OO ODODOO OO0 OboOd
0% 0O00 0000 OO0 0000 000 0 0
00 OO0. 00 0O ooooo oo O homocy—
steine 000 OO0 OO OOO OOO hyperho—
mocysteinemia 00 000 BsOd Bi oooo?®
normohomocysteinemia 00 70074%0 O0O0O0O.
gobdoo 0ob bo oobo oo, oo, obg,
oo o, o,00 0o oo ooboo o ooo o
oo oob B OO, O, 00O, 00 O DOOO
00 00 007 10 200 pgd OO OO0 OO
O 00O O homocysteine OO0 O 4 uymol/LOD
00000 OO0 OObD oo oo oog 406 OO
000 0 000000 00000 oo o000 0
O O homocysteine OO0 16.3 pmol/lL OO0 O
000 650 p gl OO OO0 OO O homocysteine
000 42%00 000000 000002
Hyperhomocysteinemia 00O normohomocy—
steinemia 00 O0O0O0O OO serine O taurine O
00 OOO0O0O OO0 homocysteine OO0 OO0 O
00000 ood ooo oobo booo oooo
000 OO0 000 OO0Od. Serined homocysteine
O remethylationd] cystathionine OO0 O00O0O
homocysteine cysteinell 00O taurineO 0 OO0
O taurined glycined OO OOO0O OOOO OO
00 00 ooooo® Hyperhomocysteinemia [
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00 0000 homocysteine OO0 OO0 OOOO
000 000 OO0 0O 000 O ooooo o o
0 000 00000 ooooo o ooo oooo.

000 000 000 OO ooo oo oood
hyperhomocysteinemiall 0000, 00O OO0OO
000 homocysteine OO0 OO0 OO OO0OO
000 000 OO OO O 0 0oo0. Hyperhomo—
cysteinemia 000 OO0 OO homocysteine 00
0O 000 homocysteine OO0 OO0 OO OO,
ooo, 00,00 O 0000 Doooooo oo
0O 00 0O 00O 0000 0ooo o ooo ooo
normohomocysteinemia OO0 O 25030% OO
00 00,000 BO B OOOO OOOO OO
0 OO0 000 000O0. 000 oooooooo
000 0O0O0O0 00O Oooooo ooo ooo go
0O 00 00 O vitamin BOO 0000 OO00O0O0O
00 OO homocysteine 000 OO0 OO0 OO
0O 000 oooo.

(@] (o]
I =

o1 HHZ -

00 O homocysteine 000 OO0 OO0 OO
0000 OO0 OOO00o0OOo Oooo oo og.o o
00 OO OO0OO0 homocysteine OO0 OOOO
0000 hyperhomocysteinemiad 0000000
00 000 000 ooo goood.

TR

000 00 00 00 16600 OOOO0 OOOO,
00 O 000, 00000 00000 0oo ooo
0000 OO, 000 ooo ooooo. oo oo
00, GSH—-Px, malondialdehyded 00O tocopherol,
retinol, carotenoidd O0O0O0 SODO OOOOO. O
0O O homocysteine OO0 OO 000000 OO
000 OO0OO0OO0O0 OO O homocysteine OO0
15 p mol/L OO 90th percentile)] OO0 hyper—
homocysteinemia 0 (nOJ16)00 O0O0O0O OO0 O
0000, 000 D000 OO0 Oooo ooo
homocysteine OO0 OO OO0 OO OO0O nor—
mohomocysteinemia O (nJ16)00 O0OOO0 OO
ooo.
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00 O homocysteine 00O 24 pmol/LOO 38.1
gy mol/LO0 0000 0000 25th percentiled O
00 7.02 p mol/L, 50th percentiled 9.61 p mol/L,
75th percentileDl 124 pmol/LOCOO 00O OOO
10.7 pmol/LO0O0O. OO O homocysteine OO0
00000, 00 O OOOoOo Oog, 00 ooo o
0000 000 U0 O00O0 OopooooOo oo
B —carotene OO0 OO OOOO OoOOOO. OO
00 O homocysteine 000 OO0 OO0OO OO
00 OO0 00 00 0000 000 00 ooo o
00 oooo (rzlil 0.06, p<0.05). Hyperhomocyst—
einemia OO normohomocysteinemia OO0 OO O
00 000 000 000000 000 ooo oo
0,000,000,00,00 0 000 000 00,
000 000 O 000 OO0 OoOo0. Hyperho—
mocysteinemia 00O OO0 O0O00O0 OO 0O0OO
258 mg/dl, 0 00000 226 mg/dl, LDL OO0O0O
00 140 mg/diD normohomocysteinemia 00O O
000 0Ooo0 Oooo0. Normohomocysteinemia O
0 0000 hyperhomocysteinemia OO0 OO O
000000 0000 ooo ooo0 B —carotened
a —tocopherol OO0 OO0 OO serined taurine
000 0000 000.000 Bs, OO, 000 Bay,
3 —carotene 0000 normohomocysteinemia OO
0000 hyperhomocysteinemia OO0 OOO00O0O
000 O 25030% 00 00 000 ooood.

7z

0 000 000 00 0000 000 hyperhomo—
cysteinemial OO, 00, 000, 00,00 O 00O,
000 00,00 OO0 00 OO0 Oo0O0oo ooo
00 0Odd B —carotene, a —tocopherold OO O
00 000 000 0000 OD0o0oooo ooo oo
000 0000 0000 000 00 00O ooog.

ZA Boj0Homocysteine: 00000 OO0O0O.

0 000 OO0 OO0 OO0 Ooooo ooooo.
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