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Abstract:

Background: Homocysteine is an amino acid that is produced during the metabolism of the
methionine cycle. In previous studies, a causal role of homocysteine in coronary artery
disease (CAD) has been investigated; however, the homocysteine level in diabetic and non-
diabetic patients with CAD has not yet been compared. This study aimed to investigate this
issue.

Materials and Methods: This cross-sectional study was conducted on 200 patients with
CAD in Kashan Shahid Beheshti Hospital during 2014-2015. Coronary artery disease was
confirmed by angiography. Homocysteine levels, blood urea nitrogen, -creatinine,
hemoglobin A1C and mean blood pressure were measured. Data were analyzed using t-test
with SPSS version 16.

Results: In this study, 108 patients (54%) were men. The mean concentrations of
hemoglobin AIC in diabetic and non-diabetic patients were 6.69+1.44 and 5.74+0.92,
respectively (P<0.001). Moreover, the mean homocysteine serum levels in diabetic and non-
diabetic patients were 19.89+6.86 and 24.35+9.93 pumol/L, respectively (P<0.001).
Conclusion: Results of the current study show that the homocysteine serum level in patients
with CAD is higher than the normal level and in patients without diabetes is significantly
higher than patients with diabetes. Also, in diabetic patients with CAD, the serum creatinine
and urine protein levels are higher than those in non-diabetics patients.

Keywords: Diabetes, Coronary artery disease, Homocysteine

* Corresponding Author.
Email: z_chitsazian@yahoo.com
Tel: 0098 913 162 2679

Fax: 0098 315 554 1112 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, February, 2016; Vol. 19, No 6, Pages 527-532

Please cite this article as: Rajabi-Moghadam H, Chitsazian Z, Zamani B, Memar M. Comparison of serum homocysteine levels in patients
with coronary artery disease with and without diabetes mellitus. Feyz 2016; 19(6): 527-32.

ovy



https://feyz.kaums.ac.ir/article-1-2922-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-11 ]

b s

*
\CJL‘-'“ o kile «rué‘*} Y Y&\ejb S 125 ‘\c-@’ e e

1AM

93 s g b il 40538 Dlalllan 53 sl 8 gite e lin 4 2 53 (S5 sl Sl K blns 3o IS § il

£35S Busp Golem 4N lapd o (s Ohles 53 ec seb (0wl Ll el 0l w1 S 50S Bu s Sole S5n

sl 0 azls &t ) o adlae cpl s ol 0llS anslie

VLIS (i dogd Olslog 3 VAT Ul (b 55,8 Gu,0 olom 4 Mo slem Yoo gy 5 orlale addllas cpl (B (595 9 g0

ol S BUN (s gor o el bl 036 SIS 051 b5 355 Gsp Golem 4 Ohley Ml ol it plovl

A (6 S o3I Ol yley 0 g5 SLES Ko 5 ALC 1 oIS pon

35 9 FIFAEV/EE b3 Olylew 53 ALC pw o8 gen clile Kb s g 3,0 Ofylew 5 (deo)3 OF) L& VoA addllas ol s il

2 509 5 VUAAERIAS ol & Yt Oljlamy 55 iemns 308 (o8 o pebins Sl (P</v01) 50 OVEE/AY  2bs b Ol lew

P</e0N) 5g 2l Jses Sen YE/XOEA/AY bs 8 Ol jlew 53 5 2

3005 dlg e 51 Y 558 e solem 4 O 4ad 53 e gob (o hans SIS Ol g5 pn pgerme 53 1S 5 AR

b Ok )3 ed 3 a g Subis 4 Mo Olkew 3l il Gola e S 4 Sulis Do 50 S Bup obem 4 0L s

9 LS 595 B9us Solens a3 Mise Gyl Ho (i gad (o0 s relor dunlis

25 b g Oobe 51 2 3 s 5 p e 515 Ve S35 5 B Solen 4 o

OYV-OYY Olio AYAY sl y o F o kel g\..AA)",J 0093 (R R — ke aaliske 95

Tyer P el Cloay 5 ol el 3 Sl 4 4z g L
4 G go (0 pon pebann 035 WLSN (A (g5len )3 et
o) ChS Bl 0ds £ e (FRC) Kl Ky plgKial
aglie V] JL 5l 5 Shes I [F] Al Wyl g, S
F35 3 B sl w8l SLaslsSU (A Gl 4
23 e gon Sl Jlo il o0 [N ] SLs & 5 [V 4]
salS S al g gldslae adlas sl s O jley
pLsl GA0S Bl Keu) B9y 9013 b et sob mlaw
s S o VY] cl aSIN mde 4l s ol ol
L5 Oolen 53 pfiamms o pelans 45" ol 0 0315 OLE s
o3 S Sy Sl ol s en 5 02 VLY O
Y] sl o35 (2l 22 Olole b 4l 5o (ks Olobey 5o
whd bl ¥ g abs sl WYY 5y, 2 &5 adlas S s
bRl Oblen 53 (e gor mhaw 151 &S A3 asle
5l el wle Supsli Sl ol YL g
Lo do sl Blil Sbs @ YL pad pimer y Fue
adlas 55 [4] ol 3105 5l5 san BLI,1 opd gl & Conglin
s god s 45 el 0 215 O O, e Emoto
b GRIPA l Js e YL Y G abs Oiles 53
Solgre Bl gl 4 Caslie Olgm 5 0S5 Shes

OYA

s o2 (S 535 B8 Solew (ubs 1EAMT OB 319

doo
W S 50 Sdabke solen ipld 5o g8 ol
5 o S Hl gl glede s Ses D[]
315 Goles ol sbml il )3 or S (il 4 glia
A BN (B gl ks Jalee e S ebs [Y]
Coe Bl bl 5 Shass (Shss (Sho A
Sols GEsp b Al deal K e gen [F] 55 0
[F] Ml g by d Cdplie S &S ABL e 58S
Sty ot o 1351 Wlesls OLE 3k Slalas
g RPN o Al s ap e Y Fap s B olen

JO] ol o 03ls SIS 55 Cubis (ke 5 et pob

OIS (S 3y pole oLl (oS iy 02513 uls 09,8 ()b skl '

OIS St 3y pole oLl oS 3y 0313 (513 09,5 () sbiusl ¥
OIS S 3y pole oAl (0ol (S5 ows liions 35 p0 Lol
OIS (St pole sltils goges Sy "

sJolus daiuygd ¢ 3liS*
pole o8l W JSls Liduitier ded Ol loy wsxish BB sl oLalS
olals (b 5

<Y 000K 11T 3on30)gs AR P4 A SR A RTT Y]
z_chitsazian@yah00.com S533g)3S Cauy

UE/V/PY 20aled gbyssy Ay UE/V/P 0 scadlys A6


https://feyz.kaums.ac.ir/article-1-2922-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-11 ]

¢b‘JL«:ﬁJ: M}mﬂ w,&éﬁwww

035 P 53 5l 2550 Kged AR eSS O3 B 5 2 pdy plonil
S5 Solew 4 M0l oD Oljlew 51 0g 8 SG L3S Iy 4ol
Cobs 4 Mol 1 Ks 0p 8 5 ddls Ml Cobs 4 5y S
Obem 51 za A 9 3009 SLsbes S 51 Aoy Wl
“obem 4 Mo Sl A A S5 Lo adllas o oS0 g
T e 51 oS (5305 0k sla Jlogl lls 5 S plie sla
ol Ohlen Kby able 5 SIS pes Slasiie L
Sals 4 Ol Oy s (glen 4 Ml diile D5y N
I aelid s Slew 0L 5 (AL Oliley 05 8 )
9 A e Gy O e Nt Ollen &S S el
SALC (sl gor 5 S S e plaw (S e300 g
Olgme S pS03I1 Cugam 10l & ged e A bl sl S
b Ol GFR Ol ad (5551 go L1531 o855 5 il S
axdlas plasl 51y ki3 8 dwlone COCKIOFE J 5o 5 51 03lizel
ST 5 eslizal b g s S48 2l 5 SPSS 15300 5 5,15 Laesls
gt @l 5 BAS o 5 455 Wesls L 0sa3T 5 Ao s
A 53 000 5l eS golsgme e A3 5,158 X £SD

A 4B S

b
o) Significant X5 4 Mo jlew Yoo aslllas ol 55
3,50 B3 9 (U3 0 S 93 53 FaS Bsp (Ao Ve )
3 5,0 Olsles 51 (Ao OF) L& VoA sluw b 8,15 andllas
055 33 Ollew o pSle Lo 0) (hwoys ¥9) & AY
FOROENN OV b 05 8 5 5 Jle OAYOEVV/VF b
395 gm0y S g5 SN bl G ss dle
ol oals 0LV ojled Jad o 45 sboka (P=2/V10)
4 M als gk Ol 53 Gk g el Sk ol
3 fde ol JKE 4 (YYPEVA/F) 5y S Gy K
amglie (P=1/00%) ol oagp (MY/YFEVAA) ks oy S
534S als Ol andlas 5590 Oljlew 53 ALC oS sen clals
(o5 PA/PEEY/N) 59 S B8 solem 4 i Ls O ley
b 5l fhm lgee JSE 4 lae gl
O Sl 5Klke (P<y/e0)) el (doys VE/OEAY/)
b 5 (ogr  gadee VYASEYNY) abs b Ok
Slsgme DM gyl 5 5 (g e e YV/NYSESY/NY)
b Ohlew 53 BUN Kl awlie (P=0/\F) culws
\O/FORANE) (bspd 5 (digms 53 0 8 e VO/APEVE/P)
S ol DL Sy S s olen & Y GIws 53 p S ke

4 A)L&oﬁ' I\q ajjal“ﬂﬂfl.lﬁ.w‘} Mld"ﬁj MU;U;:

zhe 55 OLKes Smulders axlas ,3 [VF] ol axill
Solgme ol (mhs s g Rbs by o Gt sen
IV B s o sl Sy (BLs Ollen 3 aniln
osesdl 5 Ghgss Sy SRIF I gaalsd Js s
O 48 b ool (gladlas 555 5o [11] ol 31N 55
R b 0s 8 4 Sl (L3 Oolew 53 et b Ol 3l
ool b Ohlen o (s coml 43I0 (5505 pre plis
5 ShpFlo Sl 0sk Abs Olley 4 ol SLpsls Sk
ol 035 Y et san el J 7S 0 S L alle o
5 8 sl TV 6o, 5 &S O, Ken 5 Oishi adlas ;s V0]
sk asls OLES o S plomil o gen S ails b slen TV
4 S (2L Oles 53 5218 g et o la 45 ol
slolen Ol S Jys o Foml by 22 Ol
ep 5 o3m S bl ssba (ALs Olen 53 55 Ay 5T
a3l 5 1S O en b s ot s sy g iy iy
“ay 25 Ollen 55 LS K cpl Oy (3L adls BLs i ol
ok plonl Slallas 5o V] sl 029 Fimly (Prdly S
3 OIS WU S gy abs 4 M Oilew 69, 2
“goh gl & ol odd sls DL Hlesy JUs A By
oS h0;3 YOl 0y 5 4 S (L5 Ol )2 e
AP 3 a5 oW pn oty iSRS al 5 e
4 4l GAS sl el s R Ly bS5l RS
S Oln b et gob o (opimen AL sl sl
9 Susl Al 5 G218 5 e e by S dal; O
Pl 5 P 0 LS 5 BMD 0u g jasls
Ol ool sy Sgline gl [IV] ol il it dla
5B ol s S ol 4 g e das e
C S S (e ol B Oles 350
adlas opl js Lo s cpenas AL s Ll gl cpl s Ul g
o3 55 5 py S s 30 gy s &S (31
ol Ml gk 9 b F9S B e olen 4 M Olylew 55 1)

b 9y 9 3g0
s Golem 4 Nae Slan Yoo g9y p rlae anlllas opl
ok ol DL ity g Ol jlo 53 WWAY Jlu b iy S
significant K5 a5 glhlew ow 5l adlls gladged .ol
Wl 5o B8 n 5T plsl 51 558 Bap (dos Vo 51 i)

JEFYWS R POy RPN 2HPOR S R R E-L] IO P WA I

oYa


https://feyz.kaums.ac.ir/article-1-2922-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-11 ]

sk dal 82,55 21 5 glhemS| el gl n [VA
Ty [N] dnea Gy s DS sbml ol Je 5 S
ey 2 @5 5 S ol Lt gl 51 (S
55T 4 e Olslew 55 O @Bl Sl &gl 5 wdls 342y
a3 o ool Oldlas [YY] ol ol sdaline 55 MKl
035 ol et (paBlie S b el siel cpl o sk B
e e Rl oS ols LS ol adllas slaasly e
A2 6A95 S5 Golem 4 Mo (2l Bolen 53 el o
S YL Ol & Cl ) Jges Ses VUASES/AS
5 SOINI0 asbe (2 5 JsesSes 0-10) b mhuw
Voo el a4 Sl AT (g 2 &S laddlas s O,
4N S g e ged (g g BLESL sty plo]
sdalie 5 sy I3 mpp 300 ) BF9S S olen
35 10 5 VL e gor (0 i b Oljley 45 L3 55
K53 Y] Lol SIE AV ks e 5 A s
g5 ol 4 Mo Hlew Vo 01, Kea 5 EDESUNUN (K5 anllas
Gole 4 Ml Ky 5 s pob (8 pelaw 55115 092
5 Hisls JIF pasp asg0 g eg S b amlin 53 5SSy
T 535 G Solen 4 M (25 Dhilen & A2 jasle
b B3 5 Wl Sl 4 e SV e gen (8
adlae 5 [YF] Sols 555 Bup ol & O D5k
Cobs 4 Yaw Hlew YV gy, p 45 OLKea 5 Stehouwer
O g 48 Al e oS AS asile (LS pdy el
3 535 Gup Solew Ml (LS BIBIL (2bs Oblen 53
bug o5 adlas S s VY] syls alhes OF 51 86 S
o dd plonil (2b3 Hlew \YF (59, p O Araki
4 Ol b 5 YL e gor gl b Ol &5 45 5
Wl 55 Fap s ol Sl gy 5 Kols 55 L3l St
S ol 4t b mls ol V0] cl e olane JSO 4
b et gt 4l 51551 gl B, ol ilie Lo andllas
GRS S olen A e Fp ole
5 e S WS Bap RS g sl e Sl
Y]l 03 8 pasete 2 g5l 51 o sllal gy
Al 48 ol add pasite ekt plonil la 1 s YO
S oo & Wl s e gor i L1531 >l 0
dmglie s L [PY] LS o g IA1 10 Yo 25> )3 5555
A B ol ek asls gla,sSE Sy, b b
gl 850l 5 e Sals O B e ol S et

3,15 oo nl sloml 55 (5 feS D8 bt g Bl 1)

oy

[)b&ujf.xiadg)

S0 lagme Ml g bl k5 51 e 8 g 3 palie ol
2 0SS e e G dodr 4 g L (P=2/A0)
S 4 Gl 5o p S e VYFEVFY) 2bs Ol
22 0 B ke VIYEUYE) (bs b Olles 51 il (o)l gme
2b5) S50l g Olgee Ll (P<e/00) ol 05 gy (d s
(Adiaws 53 0 8 Shes VVOOEYY/YE s ;b 5 VO/NYEAT/NO
039 alde 595 S5 ol 4 M Olslew 5l eg 8 3 2 o
e el b urea P=2V0) 5,0 s gme Soslss
£35S Gup Golem @ M Ohlew o e gen (0w
e phe ol JSG 4 (als b Dilen 45 AS jasts
ghe o9 f 53 00 s Kl s Ol & Comd 55V

2 A Jb sl & Sl e gon (0

;}4533);:\)}\ JAK,;.{L::)TJJNQW—\ A)La.«idj.le-

ka.ﬂ A)}A
P X +SD 35 e
YO/OAEVY/ A
A (JW)
AO/F+EOV/\N b
YY/YYEVA/A A
o/ ¥ BMI
Y/YPEVA/¥ b
FA/FEEE/\ A
<ajeny HgAlc (/)
VE/0£4Y/s b b
YVAYSESV/NY AT
A (mmhg) BP
FYNYAL Y/ g
YE/NEFY/ A
<e/eey mg/dD) ¢ sl S
SAEYS/ ol e
45/\01VE/5 b
+/AD (mg/dl) BUN
FO/\OEAN/ ¥ P g
VO/NYEAT/NO A
VO Mg/ 1,5 s

0O/\\EYY/YE b

VA/AAES/AP abs S 308

AAZAr"=<VA\ A (mg/d

<e/vey

Son
el Gapl s mld slaslen 5 (S b el
2800 o o258 3 Gles S b sl Sy e &S
el Mo 5l (K Pap s b oK slagslen VAT
G303 4 ol Sabs 4 Moo Olley 53 e 5 S 0

=Yool cabs Boe g B 2Ll dbml js S S

4 a)L«nﬁ |\* 693 |\r*f|.k.5.u‘ KR |u;a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-2922-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-11 ]

¢b‘JL«:ﬁJ: M}mﬂ w,&éﬁwww

S 5 doms
(s o (o p el S IS patels aalllas ol )
dbj mlaw 51 YL 6555 Gue solem & 0L 4en 53
IS5 4 cals Dok 6555 Gus olem 4 O 3 5 o3
23 ed 53 el als M Ollen G R )ls s
pre oSS Ol 6595 Bup olem @ Wi (L5 Olslewy

2 Sl g Ol 3 e Hlsl S n s

S1eod 9 L5
B9l 5 Clides izl Jb coles b Gl ol

Sl 3V el B F e DS (K5 ke oK1
sl Al Wl Jese KI5 pu Sl O slas
GBS p psee (S35 I 55 (5ol aaliDL ) s S,

.L.f»bda AYOA A)L«.ﬁa “ JL@»& Cjb}JL«M okl

References:

[1] Vanschoonbeek K, Thomassen BJ, Senden JM,
Wodzig WK, van Loon LJ. Cinnamon
supplementation does not improve glycemic control
in postmenopausal type 2 diabetes patients. J Nutr
2006; 136(4): 977-80.

[2] Chao M, Zou D, Zhang Y, Chen Y, Wang M,
Wu H, et al. Improving insulin resistance with
traditional Chinese medicine in type 2 diabetic
patients. Endocrine 2009; 36(2): 268-74.

[3] Tripathi BK, Srivastava AK. Diabetes mellitus:
complications and therapeutics. Med Sci Monit
2006; 12(7): RA130-47.

[4] Ndrepepa G, Kastrati A, Braun S, Koch W,
Koélling K, Mehilli J, et al. Circulating
homocysteine levels in patients with type 2 diabetes
mellitus. Nutr Metab Cardiovasc Dis 2008; 18(1):
66-73.

[5] Hoogeveen EK, Kostense PJ, Beks PJ, Mackaay
AJ, Jakobs C, Bouter LM, et al
Hyperhomocysteinemia is associated with an
increased risk of cardiovascular disease, especially
in non-insulin-dependent diabetes mellitus: a
population-based study. Arterioscler Thromb Vasc
Biol 1998; 18(1): 133-8.

[6] Veeranna V, Zalwadiya SK, Niraj A, Pradhan J,
Ference B, Burack RC, Jacob S, Afonso L.
Homocysteine and reclacification of cardiovascular
disease risk. J Am Coll Cardiol 2011; 58(10): 1025-
33.

[7] Hofmann MA, Kohl B, Zumbach MS, Borcea
V, Bierhaus A, Henkels M, et al. Hyperhomo-
cysteinemia and endothelial dysfunction in IDDM.
Diabetes Care 1998; 21(5): 841-8.

[8] Meigs JB, Jacques PF, Selhub J, Singer DE,
Nathan DM, Rifai N, et al. Fasting plasma
homocysteine levels in the insulin resistance

4 A)L&oﬁ' I\q ajjal“ﬂﬂfl.lﬁ.w‘} Mld"ﬁj MU;U;:

33 (s 308 (h pot g 48T 4D sdalie anllas cpl ) VY]
b Ohylen 4 o 595 B3 jp Sslem & Mo 2k Olyles
0355 patld (izen el 03 S ()l pae JKS 4 (b
Ohlen 51 i olssnn JSO 4 35 (RLo 2 Ohlew S
“Oles el 0l plomil ainy cpl 55 (glanlllas O EST ta g (SLo
VST S5y e s oyl 0T 4 it S 6
2 b agbie e Sup ol ol 4 & 23 8 e gaaae
392 03 6P LU S,y K Ulgea op b obs B F K
L adlas cpl mls 51 (25w Olss $F05 S5 olew
I Bl sdd s et als 4 O g Jo
Sl 4 foS A b ala, sSE S e 3 Ol
“o opl 3 Oldllas Sl @ am g b Ksd s (5595 By
S Sladllas ploxl dia3l ) ol 53 (58 4 ASL 0 g

s Oslie 6315 B S b g 5SS, n sl 5

syndrome: the Framingham offspring study.
Diabetes Care 2001; 24(8): 1403-10.

[9] Buysschaert M, Dramais AS, Wallemacq PE,
Hermans MP. Hyperhomocysteinemia in type 2
diabetes:  relationship  to  macroangiopathy,
nephropathy, and insulin resistance. Diabetes Care
2000; 23(12): 1816-22.

[10] Smulders YM, Rakic M, Slaats EH, Treskes
M, Sijbrands EJ, Odekerken DA, et al. Fasting and
post-methionine homocysteine levels in NIDDM.
Determinants and correlations with retinopathy,
albuminuria, and cardiovascular disease. Diabetes
Care 1999; 22(1): 125-32.

[11] Davies L, Wilmshurst EG, McElduff A,
Gunton J, Clifton-Bligh P, Fulcher GR. The
relationship among homocysteine, creatinine
clearance, and albuminuria in patients with type 2
diabetes. Diabetes Care 2001; 24(10): 1805-9.

[12] Marti-Carvajal AJ, Solal, Lathyris D.
Homocysteine-lowering interventions for
preventing cardiovascular events. Cochrance
Database Syst Rev 2015; 1: CD006612

[13] Stehouwer CD, Gall MA, Hougaard P, Jakobs
C, Parving HH. Plasma homocysteine concentration
predicts mortality in non-insulin-dependent diabetic
patients with and without albuminuria. Kidney Int
1999; 55(1): 308-14.

[14] Emoto M, Kanda H, Shoji T, Kawagishi T,
Komatsu M, Mori K, et al. Impact of insulin
resistance and nephropathy on homocysteine in type
2 diabetes. Diabetes Care 2001; 24(3): 533-8.

[15] Araki A, Sako Y, Ito H. Plasma homocysteine
concentrations in Japanese patients with non-
insulin-dependent diabetes mellitus: effect of
parenteral methylcobalamin treatment.
Atherosclerosis 1993; 103(2): 149-57.

oy


https://feyz.kaums.ac.ir/article-1-2922-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-11 ]

[16] Oishi K, Nagake Y, Yamasaki H, Fukuda S,
Ichikawa H, Ota K, et al. The significance of serum
homocysteine levels in diabetic patients on
haemodialysis. Nephrol Dial Transplant 2000;
15(6): 851-5.

[17] Mazza A, Bossone E, Mazza F, Distante A.
Reduced serum homocysteine levels in type 2
diabetes. Nutr Metab Cardiovasc Dis 2005; 15(2):
118-24.

[18] Powers AC. Diabetes Mellitus complications.
In: Kasper D, Hauser SL, Jameson JL, Fauci AS,
Longo DL. Harrison's Principles of Internal
Medicine; 2015. p. 2422-29.

[19] Diabetes mellitus. Report of a WHO Study
Group. World Health Organ Tech Rep Ser 1985;
727:1-113.

[20] Stratton 1M, Adler Al, Neil HA, Matthews DR,
Manley SE, Cull CA, et al. Association of
glycaemia with macrovascular and microvascular
complications of type 2 diabetes (UKPDS 35):
prospective observational study. BMJ 2000;
321(7258): 405-12.

[21] De Bree A, Verschuren WM, Kromhout D,
Kluijtmans LA, Blom HJ. Homocysteine
determinants and the evidence to what extent
homocysteine determines the risk of coronary heart
disease. Pharmacol Rev 2002; 54(4): 599-618.

[22] Nygard O, Nordrehaug JE, Refsum H, Ueland
PM, Farstad M, Vollset SE. Plasma homocysteine
levels and mortality in patients with coronary artery
disease. N Engl J Med 1997; 337(4): 230-6.

[23] Soinio M, Marniemi J, Laakso M, Lehto S,
Rénnemaa T. Elevated plasma homocysteine level
is an independent predictor of coronary heart
disease events in patients with type 2 diabetes
mellitus. Ann Intern Med 2004; 140(2): 94-100.
[24] Ebesunun MO, Obajobi EO. Elevated plasma
homocysteine in type 2 diabetes mellitus: a risk
factor for cardiovascular diseases. Pan Afr Med J
2012; 12: 48.

[25] Al-Obaidi MK, Philippou H, Stubbs PJ, Adami
A, Amersey R, Noble MM, et al. Relationships
between homocysteine, factor Vlla, and thrombin
generation in acute coronary  syndromes.
Circulation 2000; 101(4): 372.

[26] Giles WH, Croft JB, Greenlund KJ, Ford ES,

ory

[)b&w’h}f.ﬁudg)

Kitther ~ SJ.  Association ~ between  total
homocyst(e)ine and the likelihood for a history of
acute myocardial infarction by race and ethnicity:
Results from the Third National Health and
Nutrition Examination Survey. Am Heart J 2000;
139(3): 446.

[27] Al-Obaidi MK, Stubbs PJ, Collinson P, Conroy
R, Graham I, Noble MI. Elevated homocysteine
levels are associated with increased ischemic
myocardial injury in acute coronary syndromes. J
Am Coll Cardiol 2000; 36(4): 1217.

[28] Matetzky S, Freimark D, Ben-Ami S,
Goldenberg I, Leor J, Doolman R, et al. Association
of elevated homocysteine levels with a higher risk
of recurrent coronary events and mortality in
patients with acute myocardial infarction. Arch
Intern Med 2003; 163(16): 1933.

[29] Schnyder G, Flammer Y, Roffi M, Pin R, Hess
OM. Plasma homocysteine levels and late outcome
after coronary angioplasty. J Am Coll Cardiol
2002; 40(10): 1769.

[30] Kelly PJ, Rosand J, Kistler JP, Shih VE,
Silveira S, Plomaritoglou A, et al. Homocysteine,
MTHFR 677C-->T polymorphism, and risk of
ischemic stroke: results of a meta-analysis.
Neurology 2002; 59(4): 529-36.

[31] Tanne D, Haim M, Goldbourt U, Boyko V,
Doolman R, Adler Y, et al. Prospective study of
serum homocysteine and risk of ischemic stroke
among patients with preexisting coronary heart
disease. Stroke 2003; 34(3):632-6.

[32] Iso H, Moriyama Y, Sato S, Kitamura A,
Tanigawa T, Yamagishi K, et al. Serum total
homocysteine concentrations and risk of stroke and
its subtypes in Japanese. Circulation 2004; 109(22):
2766-72.

[33] Humphrey LL, Fu R, Rogers K, Freeman M,
Helfand M. Homocysteine level and coronary heart
disease incidence: a systematic review and meta-
analysis. Mayo Clin Proc 2008; 83(11): 1203.

[34] Knekt P, Reunanen A, Alfthan G, Helidvaara
M, Rissanen H, Marniemi J, et al
yperhomocystinemia: a risk factor or a consequence
of coronary heart disease? Arch Intern Med 2001;
161(13): 1589.

4 a)L«.ﬁ |\* 693 |\V*f|.k.5.u‘ KR |u;a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-2922-fa.html
http://www.tcpdf.org

