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Title: Homocystein level in patients with premature coronary artery disease

Authors: Hajimoradi B, (MD); Bahrami GhR, (PhD), Kiani A, (MS),; Kazerani H, (MD),; Moloudi A,
(MD); Rai A, (MD); Rahbarinia J, (MD),; Sabzi F, (MD).
Introduction: Conventional risk factors like serum cholesterol, smoking, and hypertension do not

explain all the mortality and morbidity due to coronary artery disease. Novel risk factors like plasma
homocystein have been currently recognized as independent risk factor for coronary artery disease.

Methods: 4 case-control study was carried out to examine the role of plasma homocystein in

angiographically established coronary artery disease patients. Plasma homocystein level was measured
by HPLC method.

Results: Mean plasma homocystein after matching for other major risk factors was significantly
different in two groups. (p = 0.003) But sex as a minor risk factor was effective in homocystein level and
after matching of groups according to sex, the homocystein level was not significantly different in case
and control groups. However, homocystein level in sex matched study groups was higher than control
groups but due to wide variation in homocystein levels in study groups it was not statistically significant.
Conclusion: current study showed high homocystein level is a risk factor for coronary artery disease
in less than 50 year-old patients and according to current knowledge, high level of homocystein in this
study is clinically important regardless of lack of statistical significance. According to current study, it is
recommended that in coronary artery disease patients younger than 50 and without any other major risk
factor, homocystein level should be measured.

Keywords: Homocystein, premature coronary artery disease, angiography.

Hakim Research Journal 2007; 9(4): 31- 36.
- J

A= AYE Y s AT AYEVAYY todl L 55eel dnly (g) e plel (leys — b jgel 3 e (it Mt loly coliileyS 1 Jghune odimgs
bhajimoradi@yahoo.com :g xS o


https://hakim.tums.ac.ir/article-1-392-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

e Ollow )3 el gods b (o) 53 @

03>

G b sl 5 s S o 350 plod o055 L5 5 48w Sloniaa] oy piudS 138 foo pons (sla, 5556 Ky da Nio
Mo 355U Sy Doty [ ot yot o e 5l 556 Ky S o 427 ) ol Sea Ky (sl oy
ok = e s S G pe slags sl 4 ol o

KooKt Oy bty g2 by s 3o il gt o S MBS =340 sy o Ko oty gl anlllao )\S g
(S s 3T 53 S (G311 b ey a5 S s S S 5T b (g (g lowy 45 s 00 1 oS s b w5 ol
it (oSG HPLC 5 s g5 Loy bt pods s .05, g izl wllw i )5 g p8

93 ot Jotl gl o (sl G Ky Sdim S g iyt pehaes o Kiles 45753 LT aufllas gy 7 s 0By
I ot 5 035m0 Gt i g i 3 sl ) 5 Ky S5 Opioty iz g = 0/ 1) Sl 05,5 50
olal m iy Sl gl (S 4 S allas 05,5 15 pties pot el 5 Kilea iz il y Lo S (55 Ladles
o3 Laazil sl wilisls Bl 4 s 550 Y0 LS 00,8 51 adllls (sloos S plad 15 it pot oSiles 42 ST . bl
bl g ylof am g b5 i gld 5 Rilee SN carSllao 54,5

gy ot frale S laypSE Sy gl I B i ot el 135 45 M5 JL aaSllas oyl (S S Ao
ot LD b o 2 g0 (5005 5 0 i ot el O30 Yo G Sl 00 1 p2aST S 3 s S Gp 0 soben 4 S
o (gl ot plowi] Slalllas pul] Sy Al poi 457 JU )bl Bl 40 4 ST puize poles] (55l i
23 s gt prlacs 33,87 o slgiy A3l o i SaSi] slagsylow 4 M) Sz iy hE odiasOLY 4 oy Il
b 5 pSeIll ol 555U Sy gk 5 Sl 00 ) 1S g b Oyl 40n

AR s3] ol KKt sloy ¢ o o 1O Sl9 JS

-

LV RV
Selgmernl walyis () 1l e d9rsr anieling (s 4lS)d o9 S e e SRlS 9)S Boye s len
Sy S el (poliluuguogal s & Wlools (LB 0305 s ey lacdptig pf ) e Ak olpl dler) cls
Gor= 9 340 59,5 Gy 3 o lSly il cae Jis )5Sl ol 008 sl sl g jlas Jelge il
il oy g cdaale 5> pftugen gaw Cusl (oo 1l g G 68y B oIS jsbot (il 0] o
@55 e YL Y 3 a8 ool bl s oS onds samlie 4 ) lam d Mo Lol (ol g5 Sy 52515 (98 3yl

‘—g“"*g““—" dud)l"“‘-’ )Ja_'> Jl"”o‘ "\")‘5@ )])3 d"“’l} JL")" Aile Jod> du)yglﬁ LS.M»-’) 059).0‘ “\’9"‘%5" )49)5 d?)‘c

el Gla Sl 5 swgon 9 (5o b @ (659 nged
Sy oyl dy50 53 (oL Slalllas 5 00 g ylas CRP Jio
L Jelgs ol bLs)l e S1.(V) cand plogl Jlonps b jisls
Loyl 48 Conss Lasuie  Jg ol 0 oanlie 59,1Sulg il
L glojan jobos s b sl de alarly 5 g Sl T L
Aol Syl SO pianwgan 53,5 o odnliie 59, MSulg 1
925 Ogste prdgilio Oy )3 48 Cul odlgw (55l
2 SB5 pad Clean uiusen gl Gl 4]
d9aS Cloan b g uttunpgad pudsilio Jyhue slae 5l

PS> (Mg Al

(V) biem G5 e 90 el o (18
S 59955 Bors Solow gl jop 50 RS & (egen
oy S e s > 4Sd 039 St 5 oo )9S S
Sy gl 5l Jitas ol (gloSiu) oad ad i ] lon
hlost o) 3 yageS po (558 0238 iy Ko a8
2ol G pogasds g atiuwsan gaw 3550 )3 (V) Cusl
s 4 g 0ud pbl (35m0 Oldllas Jluilo by g ylgn 0,31
Silasl cuwd pa8lie

! Mortality


https://hakim.tums.ac.ir/article-1-392-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

D

sl ygSl Sy 9d 5 939) (8 SheSis] (5)low
Gl 48,5 & jon  Juo]

ST
LS ol g (ohb sals =390 ©)god adlas ol
e plel Gloys —(bjgel 3 50 (B S a3T S ) oolizl
$3aS o5 B B 555 S5 o5 & e (g)
Jols Lol (clmysiS Sy, 3l 4 sl JLw 0 |
15091 e Bpae b g cobd YL JgymalS Vb 95 )Lid
o1 ol 31,5a 5T Lol 5 a8l TV 3lass .5 Ll
Olg=edn 1aly g)S Sy we b S AVl G (S5
239 wlls 559, (B S 9a5l )3 & 3,8 Y0 g adllas o095
Olislee hlew oled jlbad Clocsl wals 095 g
P 920,190 g dal ooy (8,Lid 5 (59 8 Jals gl
BB Ve 5l sy bbb 3 oy lam ] s A5 A
Slaces J31 )3 Wl 485 (h)5 (i gel Col il
58 3, O plas > Alolidly 5 a4z, EDTA (gl
Ao 4B )3 N0+ 93 b b Jls Jod il b g 285
aip8 0 oad s gl g 00 oy yiile 4l s e
eyt b ()l LT oy B oIS ol as s ¥
Jiee HPLC olSwd g Ladiged plod j3 (pdivmwged
ICHVN( S oA (VN PUNPWPTSTENN I SRR
45 (RF-551) Luilus s 152555 (SCL-10A) Juo Jg S
ONONM (¢ i S o YAONM (S5 >0 Laga—o Jobo )
Degasser 5 35— oi Cunis (Ex= YAOnm ,Em= 6)onm)
56 51 oslis ol U daaiges U1 .S ool DGU-3A Jua
Joilse g (+/+0OM , pH=Y/Y) wlawd 8L, ol S e
(Shimpack- Y&+x ¥/& mm) ODS ysis (595 » (VW-AY)
o, 5 ol a3 £F sled jo Iml/min L > ceypw b
g pmalS JigmonsilS o s> )3 5 (CTO-10A)
sl bl oloj 398 kalyd cod i ploxl 315 3 sl
D9 4iB A 9 8 plp cipa (B0 o)kl 5 (pigegen
Sz g 0ad L oy il oo Vol 48,5 ()95 gl ]
o1l s HDL 5 3y e lS 555 Jpstels (slo el
byt )3 0 oanlie BMS] sy yolaiody .5 03
2 eSla M sy e 57 S pgloma 9ol S

* Shimadzu, Kyato,Japan
> Mercaptopropionylglycine
8 Chi- square

OLen g (53l =l Dl 5

Jast Y (59, ol =390 adllas S, 3 ofylSen 5 ' 50
4 S 15050 odali e Bl 5, 8 V0 L dwslis o Jlo ¥O
Oly=> ohlbon @l St )58 Sy o (ppitlunpurgosd
Ofptwgad &S 048 duogi 9 Cusl 9)S Bg)e 63650 )20
Jgone sLoygslh Sy 0Lt 3 lp> ohlow plos 5
() 295 (o)

15 5503 8L —3y50 adllae Sy (b adllaa Y
o Mg jlow DA (it wgod 5 (59 b o (o) 2
aS ob lis Wl 5,8 0A L o coli 59)S" 3pe (gylow
(g 48l (Goli5 aald g adlllas 09)5 5> (ptimogen o
Sl 0392 YL (a5 JB jobas aalllas 09,5 53 ()9 b
o)

oS oy s Jlo B0 1 i oy b 3131 goy | puigr dslllas
L (Lol g 5Ly Jlo VB 3Ll 5> (pitacwgon gaw
ol LB 9,8 Ggye (slacs)lon g 59,Suly T Clols
L Ottnmogon Glalj8l Jlw VE L5 00 (i 53 (puSe
033 olyad 15 ) 39ye (glacs)lan g g Sy sl Jlad i3l
(F) cuwl

23l GYL ftawgon ghaw 4250 & cpl dog B 4SS
ol o 55 9 o Sl j9Suul il Sl Cawg g s
Db g (oestapgen pn L YU (63 Lid (35
V) 2950 39,5 j55wslg 5l

2 Jlag WY dulie b ol =350 aslllas Sy 5 " hgn
gaw 4 52 390 odaldie @l 33 ML 59 39)e (65,
Sy Sig IS ly 3l Syl s 22l VL ltimgon
O 3 3208 tupuogon & ums 0 g (ol 0 5 Sl
(A) s asiio il 4l Jlas

Jole @ s g b e 3 & Sllew jlews 20
P Ml oo B 5g)S Bgye (66550 4 Mie Lol jla
B ehagr g ol ot 3 LaygSlE Seany ol (oy
Sl 53 3l eSS |y it Lol y5iSTo Sy 265 a5
e laysl S (oo)p Cap GWlas d9a00 psboay
2 (1) el oads plsil Bgye slagylon 4 Mo )l jlows 1o
09 9 O pLed 3 (ieasgon gaw J Slllae plo
albn ol 05 ol Lol (sl ygiSTs Snsy ol 4y dgs
b Ohlan )3 Gtuswgon gaw () jodaiods ySl

! Puri
2 Bots
3 Verhoef


https://hakim.tums.ac.ir/article-1-392-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

A Gy sl (0= 21+ Y) B39 350 J5S 09,8 /¥ laid
pis Ldg2g g i bl 3 09)8 e 53 Oolews i
(V J5ia) B3 (gapndds 39)S" B9y Srlow 3529

sl dg (iienios gad gl jlane Sl jadl g (Sl -Y Jgua
Sald 9 9j90 slae g S 59 guin

p (Hlre B1,ol) a2l (slmo B1,2531) 5,90
ol (/FY) Vo/0A (8/53) V. e
Joline e (F/YY) VY/¥E (VEY) Vel ob;

O O god S0k MR a8 ol lis byl )JU

O d.w_;Lo.o ‘_rls (p: ‘/"\) Cwl )IDLZM Lﬁ?J dleos)f
Omwgod pSle BMA] 4 S ol LS aog S ST
Jolize dald 09,5 slals g dallles 550 ollow oy Ladd
S0 u])‘_o.:.: ) WWAMDM c.‘a_w (p: '/"\) J.wbu.a
2als 09,5 (l3ye J VL sl (52 1 JgagySee VAA) aslllae
by s (il ly clear Jg 2 (2 Jgog,See 10/0)
SHS] )Ll Lol s hlow )3 istuamgon gdaw

60

50 [e:Y
40
30

.

5,

N= 13 31 20 4
malecontrol malecase femalecontrol femalecase
sexgroup
o9 s Sasdh A (e s gad cb_ubox plot -\ ,la gad

sald g 9,90 slacy S

Yeooleds dy90 Al )l)s Cpianians o> Sl 639450 )I @B
9 7 | Jgeg,Se B0 et mgor g Ly Al ¥V (U]
Sy g 09 4 509,500 YA elisgon o
dygs Dy yi9)S Sy dw p b HAD (KT 4 M (g)551
Caund Cudedy 4 S W59 VY BMI L dllo¥d 515 A o)lows
JLa S 5358 Ggrs Jy 03 Sl ccute 359

Sl Wl

e Ollow )3 el gods b (o) 53 @

4 5L g 3 olil | 5 el 5l seS (la puiie
o3liasl Ll 3T 5109y 5 63 51 Lt 3 Silio 5T
W0)5 (8l Hloline +/+0 1 geST P dyge 2 > g W3S

9 A (o a2 (589 139)5 (S 55l eesly iy
Glie digol Sl i ullupurgon S8 g S Bg)e (K ljee
J—B My s HPLC o) Ly 4 S it jloa s
L only3l 2 w395 (ol SuaSa] (lows sl (61501
I bt 55 39,8 (@S9l 0 & Jlobe ) 38 (s
Al g Sy aa b Sy V-

@lﬁ
5955 39,5 Silens 4 Mo jla TV losy VYl £900m0 5
0955 0 il 15 93 dal Jasdny (5590 pllu 2,3 Y0
5y 5ol WUT s Gl adllas I YU oo Lté cleay
i 0335 anled e L5 Jlog, S 93 b S 15 S
alllan 55,5 55 yptsmged o (3Siko Jg 23 lolixe
2l 909 S VWIEA J S 09,5 13 9 il Jge9,5ue VA
Cild 05,5 93 o 29 BB BB &S (p= /4 +Y) 29

() Js=2)
9980 slao g 8 o Layuide jlane Sl sl g (aSilae 7Y Jgaa
aald

KT 5,90
P el ofile  Slmdledl ol o
<Iyos Y/a20 Al YI¥5-. FVI¥Y o
RPN Y/¥0 Yo/vY Yoy yo/vfe 039 alas
<IYFA SYIAD VAN/YY IWNAid YVO/VY Syl 55
B YV VA« 53 FY/VY \AS/Y - Jgyals’
RANYS \YWITY ¥y/ay VF/EY FAIY - HDL
- /O¥¥ YY/5Y Aa/AY Y¥/¥Y Vo ¥/A8 LDL
ey FIA \WISA a/- VA/A Ol god
VAN /oy VIA/AY A/AY WYE/FE Uy L2
ofoAs /oy YY/-y Vo [5Y vv/oa Uy Lz

ol s Joelse g5 a8 addllas 5)50 o puiie I (S

Ql d)'l—“’dl“'—si OLinl “J‘)l.o.:.g Cudgdone & d>gs L 9 029
095 2 903 ¥ 92,0 1) adllas 09,5 )3 A3l o (i 0395
990 adllas 09; (.)‘)L‘”" Z/\i 45(5)9L’4’ asly LsQ?y J)L@

UT test
2BMI

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-392-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

B M) (g lol (g aalllan 350 lons )3 sthsmgod
OSilee AMLA] ot 35 Lagsls o) olas lis 1) aog
(w‘ o oalin

s oyl dalllae 1o 00 plogl lalllas , 58T
o=l g o (0135 055 SVL sy 53 (prtitpugen
eSle BT &S s adlllas Wiile gy (o j> sl BV
Y L JpessSen N Ol & (g > (rfpmsed o
GMs] b allas ;5 48 s 3 (YY) 1t [ s0g S0
2l WA il [ 909,800 ¥ 2905 9 5VL jless (550ke
(LJL’) » WYW/EY )gb.g » VP[0 9 Ub)" 2 VO/OA

OHLSed 5 (650 dslllas alie (0905 b adllas oyl gols
JLo $8 5 low BY (55, A6l =390 adlllas Sy )3 &S Can
S i god &S 53505 sdalie pllw 3,8 VO b dwslds 5o
9= =5 ) ol Ghlew sl Jitune 58 S
Ohlbes pLed > (pftumgan o 0ud duogi g Ml 59y
(F) 255 (or Jgone slo)g81e Sy Gl > ol

s 5 Sils & ol ]yl alllan 545 dngy LB a1
Jloy gaw 4y Connd 2ald 9.3)90 09,5 93 2 1> (flusparged
Gasdoass il 5V o plogl Cllllas 5 pelys s 5
S5 bl b oy 9 03,8 (A (a1 1) /9095
o Had A Jllas da S Jls bl o dogi )
B9 a1 G 2ald 9 3590 (ilows 55153 (ppttluspuogen
EYMST L 5 glyins Jolgs 51 b sl 4 sl o
3 5l oy poi 9 38l (gste pudplie 13 (0350l
M8y JraSo ploieany (238 @) 4 S58 dusl (395

o s (301 o8 el aalllan (glacydgime 5 S
s ang b aS cowl s bl p giloo S 5
OSee (5ol iz plml S pe S > W Ghilew Cudgice
bl S35y M Opgods (g p Majls g 0395

S S oS

2 Gfpwged g (10l 4230 (Ll adllas slaaisly
JB OMS] i 5T Bl I ey (2 2y90 (Slog S
PYLy (g sl a2l )2 3y90 sloog)S 53 (5 Lol 425
@ s ddlllas (slaog)S 5> (pftumgen aw (ke (392
i e b camnl s J S

' Reis

OLen 5 31zl Sl 5578

Oladllas , ST (Vo= V) dgano lalllas gl wl 4y
$955 39,5 Sl b liwged Cute LS ) Soglgpes
oA S i lab aslllas (glnaly (VE- YY) wlools s |,
290 Loy (pitmgon o o3l & Col 4008
o Ml il ol glaygsh Sy b I Jits
ol Bl Jlsle g plo> 83 )5 1) (8 SyaSinnl slags o
Lol 8l bLg)l ool aalis =350 Oldllae a3 o
loals (i Ty 5598 B9 slacsrlon L (fiupmgen
e 50350 ol 5 alon 1YY o VY 55— A 5 ¥ 5 Y)
)‘] Hl Sy dlos> Ox L5l uL*’ Sald TOy90 (w2 S5 Bl
bl )l (ttupgon gaw il 38 b Sojlhgen b Seasi]
(2) 3,15 3959 Hlolize

oS sl Sglite Slalllas plu b s oyl 5l Ll Axlllas s
Swamt) 09 9 Olg= 381 )0 Cptensgor waw (o)
5 ele aaly Ky sim sl ailyyy (K03 Lol (gla, g5l
352 YU Jp 3900 gl lob allis 51 ol |y Jsles
Ol ol Sl ) pel cadllan 09,5 )3 (ptinugen v
Ot Pline g Cute dlaly S 2L gy lSlg 5T Jsleo b s
S e GUi 1) (395 $9)5 39)5 S)lew 9 pitumgen
50 o=l Jolee 9 s alal) Sl Clillae > conl Y
v o b dalllan oyl cloasil 4 S1.55,5 )y
b 32955 Bars slacslon 9 bowdly (ttupwgon (il
Siloplesy g i U Bl ) e Jg w3 Lt
2 Oftpgen ghaw AT (puin (olsl o Loog, S
Ol s a8 el Llod 1y 3,90 slaog S
slog)S 1 Suyn 5> adigas oS dlass jl (8L Yleinl 5090
8l iz ol oS g 3)50

Cowl 02l lis s plodl e jd oS sald —d)g0 adllas
Elals @b a8l YL a6 eiiassged g doyn o
LN Sy patuide ghaw gt o Cusl iy oISl il
Syt 35 3l et g ol )5S e pgen 45
() 2l 4zl 59,08l 51

el bLod 4 ftgugon glaw 43 ST (b adllas
oo (Hg 4ilys )bl g LB colis uir Blo 5l g
5 5YL s (V/2) adllas 3pe ylons )3 Cpptianpuigod
U Canl oams lis a5 Cusl 0dg (VO/B) J S s 40
B9y Soben 4 ObMe 5 lowdly (pfiauogor (092 Y,
o 3Ll uily)ly clean an STASL s g8


https://hakim.tums.ac.ir/article-1-392-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

Gil.s).xé 9 )_i.:.s
oSy (gt Cigles andg jl oalitul b yols dslllas
o,bls gL pied .l s plul slisle)S” S pole
>hb 2 48 )b (oS ) (Bl b 53 po> s

L3905 sl S SeS b ploul oy 5 Buios

References

1- Braunwald E. Risk factors for atherosclerotic disease. In: Ridker
PM. Heart disease. 6" ed. Philadelphia: W.B. Saunders Company;
2001: 1010-1031.

2- George NW, Joseph L. Homocystein and Atherothrombosis. New
Engl J Med 1998; 338(15): 1042-1050.

3- Anderson JL, Muhlestein JB, Horne BD, et al. Plasma homocysteine
predicts mortality independently of traditional risk factors and C-
reactive protein in patients with angiographically defined coronary
artery disease. Circulation 2000; 102(11): 1227-1232.

- Puri A, Gupta OK, Dwivedi RN, et al. Homocysteine and lipid levels
in young patients with coronary artery disease. J Assoc Physicians
India 2003; 51: 681-685.

5- Gheye S, Lakshmi AV, Krishna TP, et al. Fibrinogen and
homocysteine levels in coronary artery disease. Indian Heart J
1999; 51(5): 499-502.

6- Bots ML, Launer LJ, Lindemans J, et al. Homocysteine,
atherosclerosis and prevalent cardiovascular disease in the elderly:
The Rotterdam Study. J Intern Med 1997; 242(4): 339-347.

7- Montalescot G, Ankari A, Chadefaux VB, et al. Plasma
homocysteine and the extent of atherosclerosis in patients with
coronary artery disease. Int J Card 1997; 60(3): 295-300.

8- Verhoef P, Kok FJ, Kruyssen DA, et al. Plasma total homocysteine,
B vitamins, and risk of coronary atherosclerosis. Atherosclerosis
1998; 141(1): 161-166.

Ao . (gire Syl b lowdly (plioged daly )y f SLEE g Chaio ip 0350 1

N=AF V) AYAY Glaes sloyy blige Oledd g (S pole oKl ole

10- Wilcken DEL, Reddy SG, Gupta VJ. Homocysteinemia, ischemic
heart disease, and the carrier state for homocystinuria. Metabolism
1983; 32:363-370.

11- Boers GHJ, Smals AGH, Trijbels FIM, et al. Heterozygosity for
homocystinuria in premature peripheral and cerebral occlusive
arterial disease. N Engl J Med 1985; 313:709-715.

12- Snehalatha C, Ramachandran A, Satyavani K, et al. Plasma
homocysteine concentration and coronary artery disease in Asian
Indians. J Assoc Physicians India 2002; 50: 1229-1231.

+~

v Ohlows o M"““C‘h“”@”))ﬁ

B plas 1> pitunwgen g 39 o0 dnogs 1O Rulny
SxSoilul ol ygsls Sy (g 9 Jlo O+ 5l S o b
a2g b U8 g adlls 09,5 93 50 G (Siloplusy 25
s LSl Ly olisle S 5550 )5 o)l cudgaome 4
iz alllae Sy )3 gdge 2980 Sl (plplly ABL oS
S (D903 Ly g digad pom> L8l jolateds (63550
D98 )

13- Mehrabi MR, Huber K, Serbecic N, et al. Elevated homocysteine
serum level is associated with low enrichment of homocysteine in
coronary arteries of patients with coronary artery disease. Thromb
Res 2002; 107(5): 189-196.

14- TIsraelsson B, Brattstrom LE, Hultberg BL. Homocysteine and
myocardial infarction. Atherosclerosis 1988; 71:227-233. [Abstract]

15- Malinow MR, Sexton G, Averbuch M, et al. Homocysteine in daily
practice: levels in coronary artery disease. Coronary Artery Dis
1990; 1: 215-220.

16- Clarke R, Daly L, Robinson K, et al. Hyperhomocysteinemia: an
independent risk factor for vascular disease. N Engl J Med 1991;
324: 1149-1155. [Abstract]

17- Graham 1. Interactions between homocysteinaemia and
conventional risk factors in vascular disease. Eur Heart J 1994;
15:530. [Abstract]

18- Verhoef P, Stampfer MJ, Buring JE, et al. Homocysteine
metabolism and risk of myocardial infarction: relation with
vitamins B6, B12, and folate. Am J Epidemiol 1996; 143: 845-859.

19- Kadziela J, Janas J, Dzielinska Z, et al. The C677T mutation in
methylenetetrahydrofolate reductase gene, plasma homocysteine
concentration and the risk of coronary artery disease. Kardiol Pol
2003; 59(7): 17-26.

20-Toft E, Ellegaard HV, Hagstrup CJ, et al. Plasma homocysteine,
angiographically proven coronary artery disease, and wine
consumption. Eur J Intern Med 2003; 14(4): 244-248.

21- Franziska MT, Christian P, Walter E, et al. Low whole-blood s-
adenosylmethionine and correlation between 5-
methyltetrahydrofolate and homocysteine in coronary artery
disease. Arteriosclerosis Vasc Biol 1996; 16: 727-733.

22- Reis RP, Azinheira j, Reis HP, et al. The effect of sex and
menopause on basal blood levels of homocysteine and after
methionine loading. Rev Port Card 2000; 19(5); 581-585.

23- Guthikonda S, Haynes WG. Homocysteine as a novel risk factor for
atherosclerosis. Curr Opin Lipidol 1999; 14 (4): 283 -91.

24- Gerhard GT, Duell PB. Homocysteine and atherosclerosis. Curr
Opin Lipidol 1999;10(5): 417-428.

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-392-fa.html
http://www.tcpdf.org

