[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

monthly

o] s PV 5199 oladnden F s Lak VE 5,00 190 Sl i Gl (St o sle o8 Sy 0uSetily thae ” ”\/”

HU G 59,18wlg 5T (s SGLES b Cpamimwgogd bLS

3 3058 5 93 £33 Cald & Yise o lons 53

A0/ 0/ e 1S YA/ 0/ 1 s RO/ il s AYAE/AA/ L il s GJ-&
cadlllae pl 5ol ol gy R b i 5l (35— 8 Slagsslen 5 (e e BLI idle 5
(Buckberg S ,SUs ;oL 5 ad gge S8 U Bl sl g 5 S5 Aol ot sad o o (o BLS
Al gy b s B sl s (65,8501 Sl Odles Sy s 5 index)

SR 53 Ol slasy 53 (Lo s B YT 5 92 f 8 Culs 4 Dla 4 OA (bt asllas ol 55w s
Oy A3 LI el i 5 02 LS Slagg S o3ll i S 13 addllas 550 Ol (S pske oS00
S5 Al Buay bty s AIC o gl a8 ol 5ecdSs 5 (LDL) ol 5 (HDL) Yo Jr b s 2 5 o J s oS
LA el g s e S dlne b Gl e S (S C LSy S s e sed 5
L (3,8 5005T Glw 000 kee i3 Cams) S,8L Lasle (ol posdle i o )5S st oSzus L 5, 5
A eslizal ot O g 85 (gladibe A 0315 0L O3S &1 3,18 500 53 lds 4 s liad ,2 O3S s
s S5l LDL prlas 5 ptmsnn gt g0 o i (05 )L ail e 5 51 s 8 5 s sl 3 claassl
S ey (P=2/00) s £V mfs 5V /8Y O San b e g s sl s A T s (Ps>+/+0)
La il b 53 Gaieryot 5 o b (25 mn S e 0 itk O S5 e 3 Sl Lelse sl Jooed
Sl o n 5 Dyelis 0 LS (e b a5 ge St e Sl DL (VR0 5 288V Ly o S B)
LYY 5 Y /Y S S B) 3y ks e C

53 Bl iy Wl g e by 55 IS 5T KU L s b 313 3 e o o (S hmedd

IERARGI | P PR ]

s T ST G MKy 5T s 30 8 gl lalS”

RPN e 9S e o KL (Pulse wave velocity) ol
Wole gl L;LAJ;J):’ Sl gosed SLd e SRl RACI

Ao wal ol S e gosn Pl 5 IS 5T 5 s

Yd:w ju:- Saen ‘*“’3')'}"'-:’ >
PETE TSP
i:l;je.n [BY ‘\;_;)5- o3l dai by

Fosl 3 mmalsl o m  SBT iar bl

Ohliall Coodl il 55 0~ )
Art./j,,b} e e psle oS gk
Ol DLt ST Sy sl o2
Slylos g2 5 8 slasilo 0051
K sl oSl Sy S ol el
Ol Ol O

i Sy pale ol o Sy 0dS2 =1
el i

olSha gy i plio g 5 i 350 £
pale oS el silie 5 548 il o sle
Ol DL Ol S

*
S ol skl Sl Ol 5 1 stne s kins 58

Ol cadlr i S 5o ol 4dib o6
TVVAMCARAY il 10441110 2 S
E-mail: fakhrzad@tums.ac.ir

PRV

Sk lle (Homocysteine) Lawdy  poiteww 3o 08 2l 550

3330 5 5,8 e G e 4 st i L aS il el
S 3k g 5 5SBS L) O gl sl s il 5 05 0 0 slie 5 b
riﬁ“e&:i):f-‘“eg}iv\ﬁ—\ IS s 4 sethe 65 5 Bs b
oo e gpr 3T LY L (V8 580 S) Sl S sl

Tehran Univ Med J (TUMJ) 2016 June;74(3):199-207

http://tumj.tums.ac.ir

9 Q‘y}% 6\-‘*('-1]4?)5 YJ‘.\L\M’\ J)Ja 9 g_,\.l.; j.:.d)gff Jj.:u.ﬁ
Slds Jall s e 50 08 (,.“.JfLA 03 56 LB el
=Sl b 53 g Sl 53 temngn SR T e 350

5\

Cf C,&Jw)l.;;ubdl{ﬁwv .Cﬁ.ulo‘jo.h L;liﬁ}Tj;uJ


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

OLKans g a5 24 Gan AR

Cos 5 A8 pas 8Ly S Al b Bz OUb gl 5l Son
L3553 B2 b5 Geteamsagr pke ke lagls LGl
S e Slays b e Kleys s o ol Sl oman
Cligea)l (b3 sdiSanrl e ulis g Mie 53 L8 V0V ¢ peze
VAV s 1y 35,8 Jayl 3 08 FEY culs SlS o \Y¥AY OLT b
Ll 558 sbaplisl oo L8 VT cinssd lKes 4 o L8
Gl e byl s (o e ple e & YO 5 dxSI 1) 505
R

s Ol GSlS o S 2ls 2 8 0VY
S B s ey 3l e oS A [y Soges A AR (S sl
ST Ll aslsl 53 oS Lag s 1 anlllas o 55,5 Jail 2
WSl o Ss Ot sladised s S (olos it (5K el
50 o blon S A @S e b kb cele
50503l ol oS b SOl sl e IS L C Sy s
Al 5 Bz Hitachi 902 (Hitachi Co, Osaka, Japan) ):JUT 5
(DRG International, Inc., Springfield, !5 sl 5515 b J 58
SESLsS sy LAIC oS 5 s 058 NI, USA)
SFAS 5 e Ol A (6 S 235 L 8-l
Omron 5 Jhews JKole s b @'JT YL ol 4>l s
Sboaw wi.zl:ﬂ 5 L& sz (Omron Co, Tokyo, Japan) cus Jis
Al a8 05l ke Ol e O g 5Ll Ol

(Transfer function) _Ju! @U D3l shealnal b: Gl e

(Actover Co, Sidney, s S yaSuiul oKiws O 5 sl 4

G e s wly) Jsp ol Las g 3| seess Australia)
T L 5 S Olesen JUyged 5 A5 ) Joee 3 53 LS 50
@WJ}EM@Q)JJMBMQL))%@LMMQU@
3>l 03 a8 e par S Sl S i as sl
(O JS2) (e

s L Aoy Do S 555 0 Sl CugE el
(Y US4 S (Al) LS wles Ol seas 58 0 Ol

s aY (6 pdican; cud L (Buckberg index) S ,SU 4l
Jd> 5l 43 (Subendocardial Viability Ratio, SEVR%) 18 eyl
s Joolo tsloms 358 o lone ST (6550 a5 e
(Supply/demand ratio) O5mS1 4 5L Ol e 3 O30S nals Ol e

My oSBS 5 eVl Jre esbety Bz ppelus Sl
4Bz 3Bs sla by s b (V5 55 4 dis glas S ool 0 sl
5V e Tl S S ST S e sesn SR
S5 el O Gutegsnn Ol S el LSl Biz sl
St Lo padiskl s Shes 5 osls (2alS 1) oyt go g o
o gn Slajen IS5 O oL, e Ty s
ol & O gk e Opolid S el SNy e
g als s sdate (B, B Dl (5 3 p e sk
S o (Gl s Slae I 5 LOLS e sl o
L oso g ol 0 s GRIFT Nl b Ll

R

0oy Vb s 53 abs 53 By e ol Ml ol en Sl 3T
P S S Bz el 5 SN RS 5 s a5

S A 5T e i Gl e iy 308 aas 55 b
St e pop BOT e Sl Bl 2y
LSl 5 s T sl ==L L (Arterial stiffness)
T o Ob,o s I3 “.J;..ZL_@ (Augmentation index)
o ophe piie BOL LS ol s Gk Sl aS sslee ) 855
Pl S s L ARk e Sl e

S 3 e 3038 (e LI sy Gl U addllae ()
Lais wled s el mae S gl @Sl Lol s
e Sl b s 5 by 4 Ok 6 S 53 s S0
O PRVCRRRE P SN P INCIT:

SEIR P

Sosod ubs slEl &Sl alade Zags addlae

osled Cobs oleys @ parrl e 3 Bl S el sl
SO (S ke oKl pd plia 5 38 ook oSia g3 S
sl Sl mba e sl as Olssl AYAY oLl b el
b bl ol olen 48 0L i b 55 Sl sley slacSClS
Ldd Ol ey shade Sles b scuill S ke SV
AL oS ebl Glabe 43l Jald aslas 5l 25 5 slajlns
Sl Y M@l <l S Bia el s Sl Fpe Koo ol
S oW 5 g a5 5l e gAS sl

PV 19908 o)lads VF 0,50 ) 19D 0,5 oL Kby pale ol o (K 0udSLiils alzes


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

AR o g3 ol 5o oy S5 A5 5T gla LS L s 50 58 LI

PP

Pressure

A Systole Diastole
ED
Time

ED%= ED/Time
AlX%= AP/PP
SEVR%= Diastolic-Area/Systolic-Area

S 50wl a5

sl s, s byl 5 (Pearson Correlation Coefficient)
(Spearman's rank e el Sieed o b b anb s 3L
S Gy b ngﬂ &l xS Cis g correlation coefficient)
LDL-C oy o 5 (5 0350 oS31 8 505 ol b 0L
5 VB O 2S5 s ey sh R dlS s HDL-C
ol o pdiadir 5 0SS ot e S5 51 Biz el

A S s lsbee g ylel L I P<u/e0

Laadl

-

S8 TN 5 il 4 S a8 0A) A BT L A8 laesls

05,5 5 e OY/824/0 2ls oy 8 s S0Le (Cols 4 D 6
@M 05 S o (bl lsliae LMl sy L EAVEVY 2l
IXVIA e Opolid SRl aila s 2l 0s S 5 ik
mol/l Jlée 53 )+ /A o5 540) o s (e 32 92 (AN il
HDL-C () \W/$V mg/dl s 53 AY/AL 5 54) LDL-C () Y\
Ty S immen 5 (EVAY mg/dl Jlie s YAV 55w
ol il sy (EV/A) ms Llas 53 WA Lo pe) LAl

(\ J)J}) (P:'/'0> ls S | ajjf): u:’l O 5}.5\4

Tehran Univ Med J (TUMJ) 2016 June;74(3):199-207

http://tumj.tums.ac.ir

/.i' 4 -./I: )

£ 7%\

i) ’

J M)

£ / L I8

I ™
| 'y -
a—

Ol 2 s Aol = S5 50 oo SRS T e bl ) IS

Systolic pressure (P1)

Augmentation pressure I
- y)
Pulse P2
pressure
Diastolic pressure " |
(P3)
Time

EYRE-UPTPUE L

S gd o 0313 BLES Ao 3 S j s 45 a0 LS 5 LIS JLAS e Cod =S e

oo gl TS 53 Al Ol o3 D gty 5 el 28 e
Ol St i w281 gon sl 5 Jpt lagton
5 Jsieww (Contraction) ,oL&l Oley 55 3,8 50 0581 3,00
S35 LS 5w O Obx b 58 s (Perfusion) O
iy 5,558 L5 oSl el (Jgmals Slos s sdes 5 ba)
S 53 axdlae pl 558 700 5l 2aS S LSL alel &S das e (S5
OBASES by gos e ilie 5 342 ol oS2np3 I
2 $o5S S glads L5 S Ladl |y LT wbegls) s
osls Jdow A3 Cule) s Sl 5 baesls RRIYE ‘L;,,ICQ
SPSS software, version 21 (SPSS, Inc., Chicago, IL, USA) L
A s a8k Olge b o 5 slaslel il

O (St 5 b b 055 Sl gl it o B


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

OLKans g a5 24 Gan

s 9 Al 05 S 55 o A Gla ite awglie ) g

P Rl 0 S Sk 0 S e
S5 Y =sla A OA =3laxs
slas sl

A £4/V¢ (VYA) ™ oY/40 (A1) oA (Glinssl ) o S5ke) (JL) o
YA\ 1OY/A 1ENY (Ae,3) (03) gwer
ok YV YANT (8/YV) bt YV/AG (£/YY) oA (Olmadl =) :S5ke) (kg/m?) S o5 85 aled
wrr s AN 48/ (V+/8)) int qE/Ac (A/FY) oA (Gl mil) L) (cm) oS 593 Jaes
wEe/oaY LAY A VARZEY oA L) NG O ,lid aalu
/g JAT A AN N (1) & Jlorzasl
sy YV \YA/AY (\Y/+0) Amt \YY/AA (VVVA) oA (Glasl ) 5. Kke) (MMHE) (I gt O 45 )L0S
VAN YAy (VV/08) Am VVYY (M) N (sl ) (:Ske) (mmHg)  J sawlys O g5 ,L0S
xkks /0 VEA (Vv A VANV E/0Y) oA (el =) 5 S5ke) (bpm) s sliad
iy 4| VYA (Y/Y0) Al Ve/VA (Y/48) oA (Ol ) 5, 50e) (UMON/T) ¢ pons 90 38
wxy /40 V40/YY (AQ/YY) Al VAVAY (V\\V/V4) oA (Glandl o) S5La) (mg/dl) .\g,:..._.LSTJ;
Y £¥/4V (4/11) int Y4V (AYFE) oA (Gl i) 5 KSLe) (mg/dl) Vb atendls b oS g 2 9
BeEa /o0 VALY (YA/VA) ™ AY/AL (YY/VA) oA (Qlandl i) :Ske) (/D) s el b e 9 3 5d
wxa [0Y YOY/£Y (114/09) ™ YEV/oe (£8Y/09) oA (Glancl ) :Kke) (pg/ml) Brz oyl 9
e 1 W O/AY) ! VI (V) oA (Olandl 1) (:530) (ng/ml) S g8 o
SESTILYN /Y1 (v/0Y) il YIVA(8/YY) oA (Glancsl o) :Sibe) (mg/l) € (2S5 o s
wree /90 YEAT (A/V) ™ YE/Y+ (4/AV) ov (Glinedl i) :5ol) 5 8T s 4led do s
sty [y 0| £Y/4) (Vo/Vo) Am AARNALYAnY oA (Olasl ) . S5ke) (mfs) 2 T
rkka /oY V£V (YV/EY) A \Ya/ (YY/YA) ov (Glrscil o) 5 Soka) S5 alas

Independent t test ****  Mann-Whitney U test ***

Chi-square test **  Fisher’s Exact test * ..l jlslws P<+/20

PV 19908 o)lads VF 0,50 ) 19D 0,5 oL Kby pale ol o (K 0udSLiils alzes


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

AR o g3 ol 5o oy S5 A5 5T gla LS L s 50 58 LI
o piadicr g 0 piaaSS o O g 8 Jo 5l oslitl b U5 g5 o Slagsslen i Jalse 5 s mas e o BLIIY g
Cubis 4 s 513 s Rl 8 sl Bl s
86 purzadkir Jde o eSS Jde §o purekir Jlae o re S Jike
P P P P ..
p p p p p p p p 5oa
FpiRcow] 3 kel Py 3 kel
o/ VY \V/YVY v/t AN V/YAA [VARY V88N V/oY v/ f/OLY AVARYA O
+/44. LVARR LAY +/EY +/+8A 0/VYo V8LV ERZARAS ARA +/0Y4 ERTARR EAVARAY (05) e
v/oYE VANAN V/AA C/YEA (VAY}2 V0/4V ARNS AL \yvay +/NOA VAAAN RYATA J@:... Jlomzw!
20 —+/+) —/ENN V/0Y VoA +/07\4 V/VYO v/e0Y (AP V8LV VANR v/eoY Mmz)‘,é-*eujua"-u
SAYe Y0 VYL /AT SeaNY a/egY WYY V00 XYY A OTTY a/aAS S 555 dame
AT —a/eed —a/es) VT A R VANY /e VA —a/eaY VY Y ey pre B2 el s
+/AVA =/ \A AR +/AAE v/eaY /Y ARNY —+/YVE —\/VYY VAR —/Ye EATAVS o &;Jﬁ oo
GAYO oo /aYN W aYE YA GVOVA /FYE S AV YT WE ey D o 5,13
AR XY VA ST C YA 2% AT g0 AT DAY Ve CYYS ¥iall s 0Lt
YAYOATE WATY 0V WAV WSO eYe w/FED VAN T gV YT ot 4 38
GNGE YA AYY Y el MY AT e VAYA LAY —rAr T HDL-C
844 a/eAO A0 VY YRA YRR 0 o fAY T AV Y a/eYe LDL-C
SYW AT Y ONTY YA ATY Y AN VY ONEY ey e b€ s 5
ATV YWY VAL T YL AWV A /A UV OTA A0 Y C Sly s n
el 0 Jots FOrward 5 psa dowl S5 5 otann 0 52 g0 o el 5 J gl 05 L33 e il 2§
el 0d ot Forward 3550 C 2815 s s 5 LDL-C o st O35 )Li3 o 5ls 055 5L (o polid 18
&lﬁba};).}xuébmﬁﬁ)mbwcf\:&ﬂLU)‘ L;S":.\-\A:A/J Q?)LL_‘BLJ):S o)js Bt M}A}k Qf‘f"'dﬂ“'

e J‘:’.f"':'géjs 3O L u.a.u C}A C,&f.u ‘cjf'n"w& J.\ﬁ BE uﬁhéa};)ég‘;‘w‘bw(r:'/iW)JoS)J:)(I’:‘/YA/\)

BEVIEN .g,.il:r:iwlal.;)! Jsls Oplis 5 gt O LS Co s e LI .;Milxﬁ.?mw)ﬁ S50 Jolse ;ﬁic.ab

-EJ?fécf@ﬁhdﬁ*@i}f)w)wgﬁku)‘aﬂx’: y&ﬂﬁ)hdy@,}j&@ a)ﬁﬁﬁ;&;‘u&:l}ol{d}al

JoL&)\Cd;MS\)J,;)ﬂ Jﬁchwbcfdu;\wﬁwﬁ ‘mbﬁucf\%ﬂghéjpslf\)iaﬂ&JJWJQ.Lat&li))l

Tehran Univ Med J (TUMJ) 2016 June;74(3):199-207

http://tumj.tums.ac.ir

(Y JJ»)M‘JW .Ja.zﬁa_):xia» d.,\.a BE M\JWLU_}‘ M}A}A)ﬁ)p


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

OLKas 5 005,88 Sppean Yot

oﬁk;nﬁ&&b”;) J.MJ. a;L&:...WJ.;‘;,,efJ,U ‘;La‘_;)kg)h:'-y|yjéj_,§i ErR ) QL«J"_*LL})‘ :Y'd}-\?

Cabis 4 s sl B s

Rbs 8 sl B )

8o prtakir Jo o praSS Jde
P p p P p B P
3 kel 3 kel
o/en) (A} A2 7 VAR DARY S/AYA v/044
o/eeY C/YAY V/Eve AR AmY VAVE LVARR
+/0Y V[V Y/AvE +/Yoo v/ oY 0/AY v/
C/EVY /44y C/YYE v/V0E [ARN +/EVA +/YVA
V/OAA o/ v/2A 2/ o/ f/eYY +/A7Y

V/AY CVARES o/ee) CUARTA +/AY0 AR C/AYE

/100 V/eor ATV TV VEA CYAL /oYY
+ A4 /84 YA AV VAL ACA AT
/AT VY GO /AAq oY Y AW
CA] v YO XYY e AFY YYe Y
/O YA NSRS VYN VYAL 4/VER
C/AAY YAy ARG T YA AYEFAL
+/444 e EY0r MY /A —a/aaY Yy
v /eoY AYY Y] WAFL) YEN /oYY

§o amakir Jde o uxie G Jke

>J\.ﬁu ' ' :)uiu ' =

—+/sVO —y/\Yo ey /+Vo VARR o
V) N VA RY- BV T gy V/VYA (03) gwir
—/FAT SYY/AQT a/aYY VAN RN PYA S Jlorzal
/Y oY AL CUNVARY VaR\% JORY  (kgh?) i o3 g als
ARy VZL.VNRRY) ¥ VLY ) A JPCITR
BV YRR VAL /YT VAL g B oeliy
VRV SYYA /AN VYAQ VatA pre S g !
NIREY oY w0V VY (VARA J_,......« Ol
/XY —aYe /804 —e/eed —a/eeg Dlis O gyl
VAR ViR YT A VAR S ARY s 54 58
—o/vEA =/ A X VEA ARL! HDL-C
/AT S YAS S /VER e /eVY LDL-C
—+/¥44 — /2 YT AY0 —v/Yot —+/*YA -\u:—-:‘fdﬁ
/AAA JYYA oY Y% /Y40 C Sl e p

el ol L5 Forward 5 e Aol S5 5 L S0 5 Bro il s o o (S 35 et lE (i ol 2§

AQM‘b.LiJ.:.‘\JGFOrWard“:AJ)L:C#‘}ﬁ}ﬂ}LDL'CJﬂf«lck—usHDL’CJﬂé—d‘é%&ﬁ)ﬁsﬁ}j)s&.&:}jL)ﬁ}uuuyknk;vwml—w‘l-IS

wlad G B o ,mecSS Jie 5 b 03,5 3 s enls OLLS
L ks odalin LDL oo e 5 05 i (o RO RS
LS wle g BLIl e edsS gdse felpe gl L
(F Jpde) Lle BL i 5 cp 5 o5
W5 s b 5 s o3 s o pitedir Jia 53 S St asled

iy () byl s L

Ll By ool o Jolse e o 5l e ol 52
Ll BL 5L e bculs
33 0SS e 3z Jelse ule b 5T s wle bl

LU S8 048 b o S Sy smts 5 05 eir b 58 05 S

5o b ol s wles LI e mitedtin Jde 3 il

M OAS Ty 5 pe bS5 L S o

PV 19908 o)lads VF 0,50 ) 19D 0,5 oL Kby pale ol o (K 0udSLiils alzes


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

Y.o Fakhrzadeh H. et al.

AIC oS gan 5 NSy Sbe 5 N Sulys S 25058 &S 54
By el e 5 Loy aw S s st sla s 55 1
3y Sz anllas oyl ol s e il 3y S5 oS
Cobs 3 S,SL wle Jhalme S2alS ol O O35 855 05 5
U'v'-\ C,—:A.ﬁ\ ol a)ﬁ U’»'-' BE 3)[5).131;:_} L;Qb/\nm.!“ Lo 92 C};
a Ol sy b oasdlae 3500 sl 31 G| 4 o 3 aS ol ol al
.Ju'ij.z e Q)JJ. ‘JJ‘L,S ‘j}fc JJJKNUJST Ll )‘\ gC,u.L:b
w8 Sy Siba s aey cul 05 sk 2 G ki 055U
Ml oals 0Lz b 0L 5o 1) plie 4
sdes sba a5 ol s b 313l 1S sl o geasta OF S S
534S 535 e oolgiy il e Jb solael slacus sl 31 S0
W}A}AJ;JU 3)], m}NV»LWﬁwJA;JLb u_,<:
4o (piame Dpd gy p 33 f e ks 53 WOL LS DS S
A LTS i ol 0 ey e Sot] lallas o 355 o
AL e 5 ShS e S S e e e 050
PR €l>.u.l ©yd g 93 8 5 <obs s (Morbidity)

S S35 Sl e oS 8 e S e Zolg
g - R L N LY R ULRC R TR Sy e
e A ol OLiS J:JLJJ,.& sy gl o Oud Csew
Sl s (o501 L3 wSsl) S8 wlel 48 s 5 jasis
Sl a8l JalS s

LUl " Ol Cos asbObl Joolb dlis ol iis /5Kl
53 St e b Y 5 BI2 Gl e 058 (g8 sk
gt 53 "IYAY Il 5 ey Ola < odiSansl e 2o Sla
LS wile ML O oplad Lo WYFAY Jle s (Sasy 6l S5
9 Lfi‘;')'i (:)l& oLls r«—‘:j).‘l;ﬁ 9 A& r)lﬁ c&h}}é g:,.iLA}

ol 0 Ll O oy pdlg Sl

References

1. McCully KS. Homocysteine and the pathogenesis of atherosclero-
sis. Expert Rev Clin Pharmacol. 2015;8(2):211-9.

2. Nestel PJ, Chronopoulos A, Cehun M. Arterial stiffness is rapidly
induced by raising the plasma homocysteine concentration with
methionine. Atherosclerosis 2003;171(1):83-6.

Tehran Univ Med J (TUMJ) 2016 June;74(3):199-207

http://tumj.tums.ac.ir

LSl o 5 Sals o DL G5S SRas slaasly
o35 3 S b S s a8 mae S ) ls Ol
S sAomh gk o g Bbe Ohley @l Gy mbs
SSL el b culs hindls J 58 05 5 4 Connd Cpuamsan 34 50
Lo gy ol Bl ol slafassy il Jhlas LU
T lesls QLIS 1y ez ge e SRl 5 SL S
R I e b Al ]
v 3 S bt Sl s LB sl bl

YT | aia
] dn )

05 &S eals Bl Dbl 3 ot e e
et o g8 oed 00 sl g g 15 Gk S b
e ) 53 e aiSES 5 Sl T ke 15 Mot e i
s3> (Cystathionine beta-synthase/ systathionine gamma-lyase)
350 p i se ol emer Glaiasy > J Msd e ol abs
s 39 58 éa..u aS Wsls olis VLK 5 Mazza .ol Cy
Slalie Jo ol b 53l 51 s Yo culs s
s b Lol L5, Kes 5 Ndrepepa
S teegesh (s GE ST sl ol
o 53 als es S s U A8 el abs e sl s L
asdllas L O, 5 Shargorodsky .led sl 3 ol o paze i
adllas s OLKes 5 Anan piaees 5 b 33 AT (g,
Ol (e e ga 58 S50 ls 53000 (655 et
033 S S Candts b g5y opl 3 4l pam sl 0L
i AIC 0 5lS san 5 Olsen VS sy Sl (25058 36
VEW (55,5 glandllas 3 O Ses s Hwang S3ba T ol sis
P gy s J S SS9 g5 2L e

b ol sl Hwang slaasl Coaal ™ Ksls olas 1 S e

3. Shargorodsky M, Boaz M, Pasternak S, Hanah R, Matas Z, Fux A,
et al. Serum homocysteine, folate, vitamin B12 levels and arterial
stiffness in diabetic patients: which of them is really important in
atherogenesis? diabetes metab Res Rev 2009;25(1):70-5.

4. Vermeulen EG, Stehouwer CD, Twisk JW, van den Berg M, de
Jong SC, Mackaay AJ, et al. Effect of homocysteine-lowering


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

Association between serum homocysteine and atherosclerosis markers in subjects with and without diabetes ASR

treatment with folic acid plus vitamin B6 on progression of subclini-
cal atherosclerosis: a randomised, placebo-controlled trial. Lancet
2000;355(9203):517-22.

Voutilainen S, Rissanen TH, Virtanen J, Lakka TA, Salonen JT;
Kuopio Ischemic Heart Disease Risk Factor Study. Low dietary
folate intake is associated with an excess incidence of acute coro-
nary events: The Kuopio Ischemic Heart Disease Risk Factor
Study. Circulation 2001;103(22):2674-80.

Bazzano LA, Reynolds K, Holder KN, He J. Effect of folic acid
supplementation on risk of cardiovascular diseases: a meta-analysis
of randomized controlled trials. JAMA 2006;296(22):2720-6.
Debreceni B, Debreceni L. The role of homocysteine-lowering B-
vitamins in the primary prevention of cardiovascular disease.
Cardiovasc Ther 2014;32(3):130-8.

Chen KJ, Pan WH, Yang FL, Wei IL, Shaw NS, Lin BF. Associa-
tion of B vitamins status and homocysteine levels in elderly Tai-
wanese. Asia Pac J Clin Nutr 2005;14(3):250-5.

Title LM, Cummings PM, Giddens K, Genest JJ Jr, Nassar BA.
Effect of folic acid and antioxidant vitamins on endothelial dys-
function in patients withcoronary artery disease. J Am Coll Cardi-
012000;36(3):758-65.

. Willems FF, Aengevaeren WR, Boers GH, Blom HJ, Verheugt FW.

Coronary endothelial function in hyperhomocysteinemia: improve-
ment after treatment withfolic acid and cobalamin in patients with
coronary artery disease. J Am Coll Cardiol 2002;40(4):766-72.

. Thambyrajah J, Landray MJ, Jones HJ, McGlynn FJ, Wheeler DC,

Townend JN. A randomized double-blind placebo-controlled trial
of the effect ofhomocysteine-lowering therapy with folic acid on
endothelial function in patients with coronary artery disease. J Am
Coll Cardiol 2001;37(7):1858-63.

. Fakhrzadeh H, Sharifi, Mirarefin M, Tajallizade-Khoob Y, Kiai

GH, Poor-Ebrahim R, et al. Effect of high dose folic acid on blood
pressure in hypertension associated with hyper-homocysteinemia:
A randomized double blind clinical trial. Tehran Homocysteine
Survey. Iran J Diabetes Metab 2010;9:49-56.

. Taddei S, Virdis A, Ghiadoni L, Sudano I, Salvetti A. Endothelial dysfunc-

tion in hypertension. J Cardiovasc Pharmacol 2001;38 Suppl 2:S11-4.

. Ravikumar R, Deepa R, Shanthirani C, Mohan V. Comparison of

carotid intima-media thickness, arterial stiffness, and brachial ar-
tery flow mediateddilatation in diabetic and nondiabetic subjects
(The Chennai Urban Population Study [CUPS-9]). A4m J Cardiol
2002;90(7):702-7.

. Stehouwer CD HR, Ferreira I. Arterial stiffness in diabetes and the

metabolic syndrome: a pathway to cardiovascular disease. Dia-
betologia 2008;51:527-39.

. Laurent S, Boutouyrie P, Asmar R, Gautier I, Laloux B, Guize L,

et al. Aortic stiffness is an independent predictor of all-cause and-
cardiovascular mortality in hypertensive patients. Hypertension
2001;37(5):1236-41.

. Chico A, Pérez A, Cordoba A, Arcelts R, Carreras G, de Leiva A, et

al. Plasma homocysteine is related to albuminexcretion rate in pa-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

tients with diabetes mellitus: a new link between diabetic nephropa-
thy and cardiovascular disease? Diabetologia 1998;41(6):684-93.
Smulders YM, Rakic M, Slaats EH, Treskes M, Sijbrands EJ, Ode-
kerken DA, et al. Fasting and post-methionine homocysteine levels
inNIDDM. Determinants and correlations with retinopathy, albuminu-
ria, and cardiovascular disease. Diabetes Care 1999;22(1):125-32.
Laurent JC S, Van Bortel L, Boutouyrie P, Giannattasio C, Hayoz
D, Pannier B, et al. Abridged version of the expert consensus doc-
ument on arterial stiffness. Artery Res 2007;1(1):2-12.

Cameron JD, Bulpitt CJ, Pinto ES, Rajkumar C. The aging of
elastic and muscular arteries: a comparison of diabetic and nondi-
abetic subjects. Diabetes Care 2003;26(7):2133-8.

Safar ME, Czernichow S, Blacher J. Obesity, arterial stiffness, and
cardiovascular risk. J Am Soc Nephrol 2006;17(4 Suppl 2):S109-11.
Cruickshank K, Riste L, Anderson SG, Wright JS, Dunn G, Gos-
ling RG. Aortic pulse-wave velocity and its relationship to mortal-
ity in diabetes and glucose intolerance: an integrated index of vas-
cular function? Circulation 2002;106(16):2085-90.

Kimoto E, Shoji T, Shinohara K, Hatsuda S, Mori K, Fukumoto S,
et al. Regional arterial stiffness in patients with type 2 diabetes and
chronic kidney disease. J Am Soc Nephrol 2006;17(8):2245-52.
Taniwaki H, Kawagishi T, Emoto M, Shoji T, Kanda H, Mackawa
K, et al. Correlation between the intima-media thickness of the ca-
rotid artery and aortic pulse-wave velocity in patients with type 2
diabetes. Vessel wall properties in type 2 diabetes. Diabetes Care
1999;22(11):1851-7.

Jacobs RL, House JD, Brosnan ME, Brosnan JT. Effects of strep-
tozotocin-induced diabetes and of insulin treatment on homocyste-
ine metabolism in the rat. Diabetes 1998;47(12):1967-70.

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

Steed MM, Tyagi SC. Mechanisms of cardiovascular remodeling in
hyperhomocysteinemia. Antioxid Redox Signal 2011;15(7):1927-43.
Dicker-Brown A, Fonseca VA, Fink LM, Kern PA. The effect of
glucose and insulin on the activity of methylene tetrahydrofolate
reductase and cystathionine-betasynthase: studies in hepatocytes.
Atherosclerosis 2001;158(2):297-301.

Ndrepepa G, Kastrati A, Braun S, Koch W, Kélling K, Mehilli J,
et al. Circulating homocysteine levels in patients with type 2 dia-
betes mellitus. Nutr Metab Cardiovasc Dis 2008;18(1):66-73.
Anan F, Masaki T, Umeno Y, Yonemochi H, Eshima N, Saikawa T, et
al. Correlations between homocysteine levels and atherosclerosis in
Japanese type 2 diabetic patients. Metabolism 2007;56(10):1390-5.
Hwang JY, Jung CH, Lee MJ, Kang YM, Lee WIJ, Park JY. Associa-
tion of Plasma Homocysteine Level and Arterial Stiffness in Subjects
with Type 2 Diabetes Mellitus. J Lipid Atheroscler 2013;2(1):27-35.
Laugesen E, Hoyem P, Knudsen S, Hansen K, Christiansen J,
Hansen T, et al. Lower subendocardial viability ratio in diabetic
women-Contributing to the abrogated cardioprotective effect of
female gender in diabetes? Artery Res 2014;4(8):154-5.

FeV G199 o)lads VE 0,50 119D 00,5 oL (Kb iy pale ol ( (Kb g 0uSCiils alzes


https://tumj.tums.ac.ir/article-1-7463-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-19 ]

monthiy

I [ ] ] v I | Tehran University Medical Journal, June 2016; Vol. 74, No. 3: 199-207

Original Article

Association between serum homocysteine and subclinical
atherosclerosis markers in subjects with and without diabetes mellitus

Hossein Fakhrzadeh M.D.!"
Mohamad Jafar Mahmoudi
M.D.?

Zahra Droudian?

Farshad Sharifi M.D., M.P.H.!
Yaser Tajalizadeh Khoob M.D.!
Neda Mehrdad Ph.D.#

Fatemeh Jafaraghaei M.Sc.!
Zohreh Badamchizadeh B.Sc.*

1- Elderly Health Research Center,
Endocrinology and Metabolism
Population Sciences Institute, Teh-
ran University of Medical Sciences,
Tehran, Iran.

2- Department of Cardiovascular,
Amiralam Hospital, School of Med-
icine, Tehran University of Medical
Sciences, Tehran, Iran.

3- School of Medicine, Tehran
University of Medical Sciences,
Tehran, Iran.

4- Endocrinology and Metabolism
Research Center, Endocrinology
and Metabolism Clinical Sciences
Institute, Tehran University of Med-
ical Sciences, Tehran, Iran.

* Corresponding author: Forth Floor, No.
4, Ostad Nejatollahi St., Enghelab Ave.,
Tehran, Iran, Post Code: 1599666615
Tel: +98 21 88808082

E-mail: fakhrzad@tuma.ac.ir

Abstract Received: 26 Oct. 2015 Revised: 12 Jun. 2016 ~ Accepted: 22 Jul. 2016  Available online: 31 Jul. 2016
Background: The relationship between serum homocysteine levels and cardiovascular
diseases has been elucidated since many years ago. In this study, the association be-
tween serum levels of homocysteine, folic acid, and vitamin B, with the pulse wave
velocity and Buckberg index or subendocardial viability ratio was assessed in individu-
als with diabetes and also non-diabetic subjects.

Methods: In this cross-sectional study, 58 individuals with type 2 diabetes and 36 non-
diabetic people, from April to October 2013 were enrolled in Dr. Shariati Hospital affili-
ated to Tehran University of Medical Sciences. Anthropometric and blood pressure meas-
urements were performed with standard methods. Fasting serum glucose, total cholester-
ol, low density lipoprotein cholesterol, high density lipoprotein cholesterol, Triglyceide,
A;C, vitamin B, folic acid and serum homocysteine levels as well as, highly sensitive
complement-reactive protein (hs-CRP) were measured. Artherial stiffness was assessed
by calculating pulse wave velocity and aortic agumentation index via Sphygmocor. In
addition, Buckberg index (Subendocardial viability ratio) was assessed by dividing myo-
cardial oxygen supply to dimand expressed as percent. The normality of distributions was
evaluated by Kolmogorov-Smirnov test and linear regression models were utilized to de-
tect associations.

Results: Diabetic and non-diabetic subjects differed in terms of age, history of hyperten-
sion, serum levels of homocysteine, and LDL-C (P< 0.05). The pulse wave velocity in
subjects with diabetes and without diabetes were 60.91 m/s and 41.91 m/s, respectively
(P=0.01). After adjustment for confounding factors in multivariate regression analysis
pulse wave velocity was associated with age and homocysteine levels in non-diabetic
group, (B equal to 0.441 and 0.345, respectively), and it was related to age, diastolic blood
pressure and serum levels of c-reactive protein in subject with diabetes (f= 0.417, 0.302,
and 0.262, respectively).

Conclusion: Homocysteine levels in non-diabetic individuals were associated to sub-
clinical atherosclerosis markers but we could not find this association in diabetic partici-

pants.

Keywords: atherosclerosis, homocysteine, pulse wave analysis.
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