Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

a4 B12 (raalisg Sal g8 sacal ((asiunsen 3o 32

(o)

Sl Al YO - FF (50 cume 33 BI2 (uolig g &Y 99 ¢ pU i gogd T (w3 59
Ol S 3 e ols olAID (uxed> Oliuid o3l
Clid Lo e 285 Tomto ly 5556, angpane 555 bl gl 5 Jmy 555 8 5l 555 el 5 e 1S5
TSl Y B S

S

plie Olpe ol edd ald Gy e s LB lag by Jiee lihr e SO Olge 4 et sesa 14
SNV 338 o 2 mrma BI2 falin s 5 ST Aol 35008 35l pe a3 53 e (2l S5 ey 06 Gt 0 50
S Sl lagh sl ol dalllas i Sy 0 — B Glasben s e ST SG LI BI2 b s
33l e e G VTV BI2 bty 5 S ol i oy sl o

Sax Jelge dadlas ol s MOl e segn Al IG s e Gallls SGopll b s ol ta Ry,
Jed W el Sl U YO-PY 55 \OVY s, MONICA dsde sl sims Slos b o bsse — b5 sbacs b
Aol et g0 g8 palie el sl w0l W3 (68 el sy L (O (S psle R Sliaes L0146
A bl s gad 5 s Al ¢ alias il oSO ke @ wxle b gl BI2 pelny 5 S
A 515 Y el Coloy b A&l 5550 <ol é”T@zVenoject sl dyd s 0 glad g

(IZXIN) 3 VAS 5 Sda (IXON) 5 YYA ¢ a3 8 515 aalllas 5,50 5550 sla e i 515 5 ITIY (f seme 55 laaddly
L ols e S S 138 alons TAVY 5 TAF/F 5 g 0L 5 Dl pn 53 o yo 30 e sk i3t g
pmol/Iob; N4/ YEV/¥P pmol/lols o) i 33 & 55 eewsen Chle J._<:La Ap< w/eee)) das e Ol
SB35 CLAN ), AT 5 Ols e 31 CLAMA) L OV sl 3l e OLES Ll e ial 3 b (P o/e 0¥ 5 VE/0OE) /0
ng o BI2 s 350aS L (YV/Y) 05 8 YIY 5 (Ve /N) 300 1518 3l 5 S g5 il 3 5aS sl

o b & S BI2 sl s 5 S5 del 35008 5 pU el go s s a0l ool s 53 1g S Ao
st A G e S Al b e slse (3l 8 Gk 5l WS a0 gl eVl s BB

o o B9 5 9l b (golem BI2 el 5 (S g Aol it 50 92 1o 515 S

Ol (Sigy pshe olKils comd plin 5 31,0555 308 Sl 5S 50 €55 ,0 5 M3 (slacs oy Slslind -
O (St pshe oS80 o i 5 5250503 348 Sl S 50 Gls =

O (St psbe oS8 o e 5 525 0303 348 Sl S 50 Gla =Y

S5 (S e oIS (T plin 5 55 055 39 i 50 Siown o5 b e s -

O S pbe oty o plie 5 525 0555 348 Sk S 0 Gl -©

Ol (Sa 5 poke olSCals (omd e 5 2005,55 308 Slidos S0 cumd plio 5 308 (slgsla Sl =7

fﬁﬁjﬁ&\,_}f\)&\;_)dJA&CAGﬂE&J\}Sﬂ:H@4&)&)}SJOLJL@f‘m| JTJL&‘JM;JSUL‘:‘A‘U‘M&M*
emrc(@sina.tums.ac.ir : s 5 iU ey A+ YAYA4 :ulad A YA YT 18k


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

BI2 (polia g oSal g8 wal (ptiannin 9o 9 Voo

s Mbsde Comms Lodsmw 63505, ol
oU Ot a8 plosdly s (AL (a0 505
5 OV 25 jasis 3 ol S K Olpe w
chle (gb 5l [YY] cal edd sl YL S
S mn Jle (S Ul w SYB aledl
Dpen L o ol 0l il it g o il
G ol bl U cou Wig e oV chle
sl b3 A6 L s (K85 byl (2L
55 B12 aslus S 4l AL asl RalS il
LIV] s o I3 et 3252 8 5 L s
Sas 2 il SIS Ll BI2 by 5 oY
ol 3 e Yol oS dmes 3s,e — B slagslas
sl o gosn 1 Joes SlapsilSe bav s
Jy ali sl b V55 Olge 55008 [YOSYY] 555
[¥] cosd ko5 o Ol s Dl 55 5 e

S gl i o el O 1 S e Sllas
SUedls BI2 cpalis 5 oV ey SBU slackile
O S N5 e se 58 YL slaclals
OV Ol end O V58 Ol SL3sl sl s
e 5 [VP] ol Gladis s SOLE G Ol e 0 0
Lo a AL e DY G ae Ol LS (O Y5
Ak s 5 Sl Jle Al Jelse
il gl s SN mgke Csls o PERIRLY
[YV] 555

GV slac ke syl pe ST s oS Wil asls OLES s iass
Ll 255 0 ol yon bappaln g mly CBLE L £l (s 50 50
—psr S gkl Ol S ol s
Wl e Bl UL Ol a4 1 e
—ppn Glp bkl Ch s S il el
Dok G e S el S Sl b et
35dme Sl gale malme den 5 Ceal ol ALl mal

DS o ealisinl (i yopn Chile Tar e

! bioavailability
2 reference ranges

PRV

sl s kel el S s
DIssio Jolb bste Sosre Eual dowl O geudlizas
3 s S Olpe & OV it sasn e e 2
05 Gmema [Y] 5 ls Iy eSB S Olge 4 B12 sl
Ol oxam (et 4 Gt pe b Ogeedlile ) s
il e Sldlas Y] ol (g5 0 uﬁjj}s
4 oSl oo st gosp e e 4 Wlesls OLIS
o2l Lol Ko 5SS glacwlus ol Ol
e 3038 e e 3 oS 2S5 a3l S5
L0]5,0s Lol sl 3l e g8 5 515 50 5 [¥]

LBl oo b 55 b et s VL sk
oS 5T B B gl 4 Ml Sl 153
Gl Sidans e OIS 5 arls OB
2 Shhesd sl el panansegs oD 4 [F-10]
DV #ast
DAl ol Jsho BI2 sy 5 V53 S slacbale
3908 g585 3 S @by Oy e OF mhaw 5I531
rl BBL Ol ool ala>De LB La el 5 ) SIS
wleedly chle I3 AL Gt a8 e gl o
E) ut‘.'-b» dlasl — ‘_;9\»:9-\ Coxo g J.<.>Lw4 s 40 48
ol kil B — BB bl Cle a5l gl
DAT LT les 4 bglog ol

LBl s sl ol s 52 5 YL slackls
05 il o eed & [Y e ]la el ol BSG
Sladss Condy oLl 5o ekt s g8 e S Gl 2


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

yoy (MONICA Sliias ¢ ) 0foaf sl 3 s alao ¥ 931 dsliog

§ o A5 Slag o glE sla oSe wile Lagls 5l e
3o 3 aised &S g el an S k5 s Ol S
Caley 4 Sl (S0 5 055 LS (S eIl I 3
w5 O3 L Oby Se e ) edd e 3l
Jl sl SSSS Sl S lnls, b s Aoy edd
Gl sel 53 gls ey ol sladbiin s S
s bl e WL O L il b ol
5 SL oble fumer 5 Oligles 1ol BT
055 A5 S JaSS baasad &S g LK 0SS
Soehnle s Ikl (5551 5 L S O 5 s Pl L
5315 5 A SNl lsen 5 o SIS e S
oI OL Y e s w5l 93 (65 Kges AdgE s o
oy 53 s e s 5 28 S S 5,8
A5 S S oSIl (Sm ar p §58 5 IS (S Dk el
b s 4 oS (b Sl 0 (3508 S w8
L oS 5o 8300 g s 4 oo Wl 28L 5 ol
SLLl atw Cond 0 5 SB35 555 slarsly e 031 )3
Sl VY 5l e 055 D505 .3 S 513 (6,803l 5y e
5l e 5 Ao a3 S Venoject sladls) o 5 (034 iU
R T S| ee- PREJA IS RV UVE TS R e
5308 Olid 55 e oKilesl & BI2 ppelus 5 S
G NOVY ¢ sazmn 515 S Jae Olg5 o8 ] plie
sy 4 S el OUT 51 (K 5wy oSS S
ool ptonens 30 58 thu Oex dallles 518 YO slaws
SR 0T e S W ol BI2 paluy 5 S
057 Slaaised 0255 nlis Ly andllae 4 5555 slajline
o3ed Gl HPLC 55 0 Ly Loy (i o 32 233
dd 6 ol e S ol [T OLlSes 5 Gilfix
Copo eolgsalnaly Py LBI2 D paluy 5 S

" high-performance liquid chromatography

23 e s gh gDy GBS 55 L e
GGl Sl Ll eds S SIS beares
o OBl Camamr 3 e go 58 glaclils i 5
sbokle ol ddles 5y [YA] ol cass s
V¥ slewdly BI2 (ol s 5 S0 ikl pb cpnitanas 3o 0
250 O e sepn aalllas T LIB D Jle SL
sl o5 p o SRk opl el 48 15 (g Sl
¢U e gosn polie Chog 4 & sl (glanllls
S lses a5 BI2 alny 5 S

el a3y s O

L S,
SNV Gay 1 8 ol palaie Aalllas ¢ anlllas oy
Bast V10 s ale YO-FY (05 L8 A0A 5 3,0 L $10)
Aite el ol plosl O, g IV adlae Sl e s
Cordy 5 e oS5 sl Sny o5V
il e Slalllas il dilate Ol gons ¢ SC3IS 503
bRy ool ol bl bl Og (S ke
g v Sl cllg olle G s 555 31 sl S
and andlas ol (68 gl sy b LA el adks
el Kope 550 cmlrse & ol Sllas L o
5 st ol b bad e Ol [Y4] Wlas S
oy 5 plonil Ol 5Ll 58 e 85l b5 \YVO Jlu e
AV e b baesls (g5l Gl Slkes o
SN s ekt e 1S el ple Ol
Sl 55 e Olalia )8 el o ¢ olys il Ol
el ek plol Ol g3 1V adkie 3 sle £ Sitews O
CLE s SR s Al SY B YO L sl 3l aS
o Seats Sl (ol 4 Ml candllas 5l s 2 b
S s el Sl Bae s B lbgslen B
s Sl das 5 5 200 20 Sl len
Spaey Shile i Sl sl Sl A


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

B12 (raalisg Sal g8 sacal ((aviensen 3o 32 VoY

dadlos yo suldicul 3y g0 (paricuia go 9 juallo—\ Jgaa

Ve pmol/l >
Vo Yopmol/l
Y+ —\+opmol/ 1
Voo pmol/l <

it el 0 98
Lo gie witans 50 38 sn

LA e 90 98 ot

A g el b ol sml WY LS Y0 o
O3 5l £00 slaws 5 (1 A%/F) Ols e 51L& FIY slaws
et S e ) e 3o 58 et S| (LAY
< o/een)) s e LIS T (gl ame D] i 9o
S ATY 5 0ls e 51 (1 AAA) 8 OTY sli ¢ e sde 4
s ds S el 5508 b OG5 51 (L AAY)
e (PTTAY) 550 Dl e i 93 (G SO
CLYVIY) OG5 5,8 YRY 5 (LY /)) Ols e 31818 slaws
350 413 e OVst] S Win g axlge BI12 pslt s 5 0aS L
p =1/AY?)

00 — £¥ 5 ¥0 — OF w038 Ols,e 55 ¥ s> las
ST Ipvv S S PR S /AL P IVA KR S35 S Py e
CE S e 058 53 ees OB 53 el pl ks
el TR/ 5T

et 39 38 o S1ls (JAY/O) i VoY i \YVY
VI8 5 st et goga o (LO/F) 2 VP (it
5 AV emmen diils ab ccewsesa (1Y) L&
Ol 5 Sl 558 515 4 sl 3 1T YO/A
SUA UL P STV S oS Jls s s e o5, BI2
L Lls 1 B12 aelny 5 gt b slis
Aol ilis polde b ol e go g8 LU e 12
dolome gy (Steses opd BI2 ulny 5 S5
el Cows 4 — N 5= YV sl S 5w oS A
chle 25 oS S e amS < /) g L
osba s Ml A et pepn Shle (S8
chle o BI2 ey chle Wil Lol

s e QLS alS e 5o 50

Sl o gl aib S Sk 2 S e s L
S Gl Olgr ale malme (i 53 (3o 58 olie
Sl ot sles b s so s b dadllas s ¢ 5l 3
Ol 1 Lo ddlas s enlinad 5,50 gdudid SO Jsd

.MJL;G
S aeS ol pslie 5 S dnl 35S Olse @
o gemn BI2 sl s 5508 |, B12 palsy 5 YAOpmOL/I
anda o OLL Sl e baaeliin 55 ol oSS e
5 IS B np 2uge Olnl Jbl S0 sl
REEPYS Qljf.‘iwﬁ @ eSS g a8l Sl
Q)LE L QL@W‘ 6))]@.? J"JA i?LS S esls
S omy Besls by elil Ol SLT 55 5e olubials
Slsle s S eslial b glaill, Sledbl L s 5450
oolie L S 13 S s a5 5,5 SPSSILS
pde s BI2 pulus 5 S sdesl (utans 0 0

Y = . .

e b Lad (S o 5 ek m5 5 Sl Ol
B A IV F SR VI
plowil (52l (sla Oge3l 5 eslial b ab e sla anlic
Ll 720 Oluabl dlols 5 i o Sle pslis 5 ol

s S byl

b

3 Sda (IYO/F) L5 FYA anllan 5,50 33 V1Y ¢ poms S

85 9d o 53 |, 3 O—i| aJs ST PVITGINEV Cl8¥/V) S VAP

Iskewness


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

yor (MONICA Sliias ¢ ) 0foaf sl 3 s alao ¥ 931 dsliog

03 5 (P v/enn)) sls Ol |y (sols e OVl i g
s ) S e o SIBI2 s 5
Gl Bl 5l bl gl e el OOl i 53 o
chls et o Sle (p=r/0fT) s b e
ool 3l S 5o BI2 el 5 S8 sl it 50 50
(SD=V/#V) ¥/4¥nmol/l (SD=\/0+) &/ ¥pmol/l .5 ;5

sl 03 g (SD=\//\Y) YZY/AA pmol/l 9
Aol ¢ s ga pp ool e S bl Y Jde
nJ'»’«‘ 4@ 4}-)5 Ls g;,,.,.:‘ ol v.:.\.»j? B12 u?‘l:‘i) B ggz.‘j_%
l{ccfiw.v o);fa Q\JJA Loy A\SJ)J s PP YA ‘ij\?'
ST dowl 5 a2 @ by e sl Syl o 0L
‘dbj‘ DL M"Lfa QL:._V u;e\;ﬁ‘ r)l.e;: S)l;: Lv kwa“u.d DL
FB osba OU5 a5 Cod (s 5052 poler Sl Ao
e ajjf BE PLY b};w odalis s 90 9B 4 .]9}44,&
S oL O3 Jle YO-TY 5 0ls e Jle 00 — 50

Db g odad g

B e LT RGN R PR
Wos S plo 5l i i 33 8 53 JLe 00-FY ey S
Ss Aol 2Bl Do w g 0L 51 SYL Ol e 5 s
e Ses S 0L 5 5 Il YOOF s 0 S Ols e 5o
S 03 il 1 Slde op zeS e YO-OF 5 YOYY
YOOF s 055 Olaye yo Chle op zaS BI2 sl
A3 S sl Jle YO-FF i o5 S 0G5 s 5 Jle
538 03 e gopn B ks o Sle IS sbe
s 03 s e Ol RIS e 1L
2 e gosn BLE wdia (o S0le (e slaey S
ek o Sle Ll g Eoge 51 YL S sl
Ols o 3l s 0Ly Lo s o5 S eled 5> SN chl
o B12 aly cble ks Sle w8 sdalis
0L o lros S IS 55 (JLe YO-FY oy S (slinal
2 e gesh bl s (S00a o5 Ol Sl
VE/+0 umol/l oLy 53 5 (SD = V/¥#) V4/+ Y pmol/lols
on b ol gms DMl LT aulis oS 035 (SD=)V/¥0)
ks o Kle (p=r/r ) s e Ol e s
0Lj 53 5 (SD = 1/20) ¥/#7 nmol/l Ols e 55 I sl
© B12 ulus 5,5 55 5 (SD = V/#V)  ¥/\nmol/l
Y£A/YV pmol/l 5 (SD = V/4¥) YOV/Y4 pmol/l .5 5
o S5 Al il Bslie s g S lul (SD=V/VO)

o la 09,8 9 puia SasEi aa B12 (aalin g g Sl 98 saal (s g (iensin 5o 9 YL GLACIALE £ gadi— ¥ Jgua

(DOB12 ks 5 (DS gl (D sagp Lgad A s glaoy S Copir
Yr /s a0/Y a0 150 Yo ¥
YY/A AQ/Y a0/ Yoy Yo - ¥ P
Yors 4)/+ Voo sy 0 — of b
Ya/0 ¥y 44/ 40 00 — 5¥
Y0 Qv Va/¥ oY Yo vf
Yv/s a¥/\ A¥/A 1A YO - ¥f 3,
Ya/0 4Y/A AT/ 155 o — o )
Yors av/y ¥ yrv 00 — 5¥



https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

BI2 (polia g oSal g8 wal (ptiannin 9o 9 V¥

(s SLa 098 g i S8 3 BI2 (a0ling 9 0¥ 68 (pieieu 9o 94 GBLE (aSilae — T Jgua

o g B o glaey S Sda sl B e glaey S o5 Slasia
00 — £¥f f0 — Of Yo — ¥¥f YO - vf 00 - #¥ 0 — Of Y0 — ¥f YO - Y¥
ATYY yYY V55 YAD A 2% Vo \£0 130 sl
\o/7¥ \o/8 VE/Y VEA VYT Y\ \a4/0 A YA/ FUMON s 30 92
VYN F A EZ\ AR VA SR TR A vA R FC W R V7SR | LSRR E VAR & /7R AL S AVARNNR N7 PR VLR FOLEREVA b
Y/A¥ \Al ¥/ \A \7Q /4 A A4 Y/5 *nmol/l =Y
Y/A-¥/\ /0= YN-¥/¥ YIA-¥/0 AY=¥/¥ Y/5-¥/¥ Y/A-Y/V \VAR 74t AASVL b
YSY/AA YVA/« YSE/A YOF/0 YVE/ YYE/ YYo/ YPY/$ YOO/A *pmol/l B12 ..ty
YOF-YVY YON-Y'V YRV YYE-YVA Y04-Ya¥ YVF-YVF Y4¥-YAY YYF-YA TFY-YA b

G35 » NHANES TIT &lae [A] sl 5pms ilies
Syde s &Sl asls Olis JL VY (YL s 3 ANAS
3V el ot gepr SIS caddllae 350 33 0 s
h Lledls BI2Z el 5 S8 del ghe kS
clls Yf Y] ol sl Ll K oole
BI2 by 5 S el ClE L e e et e e
il itos dlasly Sde iz 5 e b g e sSe dal
e o Sl (Sl pmen [YFXY]
Wlas 3 [YV] ol eds 5518 4/% umol/l Lewdl
Jle $eo8V 5 5 VVAFY oy, s s a8 s Hordaland
03,5 53 HIN 5 b (Boe glagben il 0ok
Olsje 53 ol (e gopa Shle b ¥o¥Y
sl 0l (g S o3l 4/ pmol/l oL s 5 Ve/Aumol/l
VW pmoll s 5 o o551 ol ¢ Jo SO-FY i o3 S o
edn Sl 5 es S 58 VYV epmoll
5 065 3 ONNSOUMOUL IS sb a4y Cptegsess

LYY ] cl o35 Ols e 53 #/Y=VA/Vumol/l
S5VP08 (555 Sl el 5 sk ol Sags o
Aol 5508 6 i Lo Aalllae ailie ook L Jle P4 (VL
53 [YA] ol sl 5518 Y/ anals S s S

chw YY-VvY )\Jﬁ\ é})ﬂa;)ﬁwsjé d@;hﬁ.& OR

(Geometric Mean) s o SLa"
( Confidence Interval) 740 oliabl alols™*

SIP a4 b S x4 Sl
00 = 50 5 0l o JUe FODF i 058 53 35 ks

’J““u“ odu> QL) JL.«

Sou

LoDy U e sm 58 VL 7 shaw iz o s
s 5 b sl (Ol i o ol G Olge 4 |
il saaze Sldlae 3 [FY OV F] Wles S b me
Lo oedd obsol OU) Sl e Olase 05 et ga 38
ckw RPN | i G 1 o [RFCUO e | VRV ' OO
BAS el age Jule 3 Olse 4 BI2 palns 5 SV
b s [TO] Ll ol (B me LoDy ot 5o 52 Ol e
el 5 SIg Al e oS (3131 55 il esls Ol
5 el YL R chlec el ol B12
eyt i S o sl s ool b Ol

D] o5
Ol petd ctlien 6o, 588 S5 gguadyl Slallas s
el 03y a5 3550 o)l ek LoD (s 0 g2 LM
MLl Hsb 5 a0 8 a2 aS A
DS 3 A Sp oS el ol OF e a5 es S5l
s Sl e Sl 5 besw O b Ol


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

1K) B12 (raalisg Sal g8 sacal ((asiunsen 3o 32

S slaog S g i SuSB W BIZ (aeliag g Salgd sanl Gatiiusia 9o ga yaalle a5 95— ¥ Jgua

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

(N b, JERPIIP |
T4
¥ v Y \
YV/Y Yors 14/0 WiV Yo - v
5 Y¥/A YA V1/4 YO - Ff P
YAA  YVA Y5/ \/0 0 — of e
OSIA YIS V1/8 Y 00 — 5¥ },
\Y/ VANY v/ Ye4 Yo — v¥ 4
V¥/5 Yo Y510 Y/ Yo f N '
V$/\ YE/A Y5/ ¥v/4 0 — of y
Y5 YV Yo V4/0 00 — 5¥
WY Yo v/ Ya/. Yo - vf
YE/¥ YE/¥ e YV/A Yo - ¥F P
wWN ey Yo/ L 0 — of e
Yv/e YEN Yo YA/ 00 — 5¥ 3
WA YA Ys/5 e Yo - vf s
Yo/t Y\/$ Vo Y0 Yo - ¥F N
oY YPA YY/$ Y¥/¥ 0 — of -}
Yr/4 Y5/¥ YA/0 VAY 00 — ¥
YWE YY) Yo Yo Yo — vf
YEX YT i Yo Yo - ¥F P
YA/ YO/A YV/¥ YO/A ¥ — of i
YY/0 YA/ Ya¥ Yo 00 — ¥ 2
YSIA YAA Y\/$ YY/5 Yo — vf ;’
Y5/ \O/A YT ¥ Y¥/4 Yo - ¥F . a
YO/A YOy Yo/s YA/Y 0 — OF N
YA/ Yo/t ¥/ ¥/ 00 — ¥

! quartiles


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

B12 (raalisg Sal g8 sacal ((aviensen 3o 32 Vop

RUESPRCH-E NI SSNPC I PP
O e oadlae ol s el e g Veumol/l I YL el
Ol 5 Spdnl 5 Ledl fb et go 0 LIS
Dllae 55 [FY] ol odd sdalis i i, BI2
oke @l YA-AY 53 V48e ) . L Framingham
Oloye 53 (ol pmn ssb 4 pb ptivgasn
S1L O Lo #0 VL sl s 5 03 5 YL ()
Lol it g 5o Al o dleas .ol 035 Yt L YO
035 oo (I3 gae osb 4 BI2 uelny 5 SUs5 Al
YY-04 53 OAY (55, U 53 hash s [FY] ol
Ol o 53 Ladly U s 50 58 ClaLE oS ol LA AL
265 5 Ve s LG sbe (QVER/Aumol)
SN Fomb AYY 0G5 s &S (g5 sbay ol (V/#E/\ pmol/D)
SJsp dewl Chale Ot eman sl o3y Ols e
(47 Ax#/8nml/) oG5 L (A/#E0/Y nml/l) Ols o slasdly
TFF] ol 0355 s sme

Oyt 39 98 13lie (oo 55 55 (63 gdome Dlalllas Ol ol 5o
5 ST Aol ol Olijen (5 Sesll adl 5 e 4l
S L5 ol o1 bl glaalllan s 3 BI2 (sl
oSSl JLA0 (VL 35 FoY (g St s anllas
OG5 53 5 VY mmol/L §ls,e 5 1) e so 38 owkin
Sl sme 03 5 5, e DM &S 65 S 55158 #/Y mmol/l
IYA] ol 453l gl 30 ey 2l L 5 03 5

Ol e Vil Galllae b s jiags ol ol dulis
3 SB Al ase 58 S 5l das e 0L
SRR eVl ades ol s BI2 uelu s
Lo 33 2 05 5 e Glaes S den 53 atntonn
Ulsye 53 sdel Cows @ gt Ao SRIB1 e 213
oSle el 063 5 V0 e S Sldlas L ale
e 53 03 e GRIBL LU et e pe 2
L glaadly oo 58 Sllas ple adl il o 515
LUl oo o Sde i 5 o SRl 1iles S0 5158
Voo sl s ob et gen VL glacble
b b mteeesesr e e RIBE L

Aol Sls L OG5 5 Olase 5o S8 Al 530S 650l
ol Dl UYN 5 TP 5 4 Tag/ml 1 reS S b
LYA] el

VY7 o o s Ol e 03 0dd ol () 2 03
P et eebn oSk Jle YR s
ol (6 ,S o3I LIA/TA umol/l 0L s 5 47+ umol/1ols e
A Sl os g SV Gls pan sk 4 Ol e 3 a5
oS dlal ; BI2 by 5 Sl Clle o oo
ATQ) Ll anls ot g0 58 Ll L gl de>dle LB
Gl i BT Dpe e b S s e
o3 5 0/0pmol/l (g ,es Gble Ols e 55 1) o g0 58
VY opumol/l s S e, ble 53 5 V/Yumol/l oL
33 Sl sme ssb o &S il 03 S 5158 A4umol/l
5 et U3 LAY Ll eng SYL sk, bl
FIN mmol/l 31 S OV g chle il OG5 51 /¥
5 0b3 ey & ol oSl IS 5k a0 5 Ll azils
A pE it sesn chlec Ol es Loalis
(F0) Wl axls 15 B glapali s a8 G mey

Sl WY =20 3 3YYEO g5, AL s glantllas s
53 3 VV/FA0umol/l Ols o 55 LoDy e 50 58 e
Eoed o Do 4 ol ol S-S o3ILIA/OYY pmol/l oL
Sl 0350 065 Sl ey Ol 0 Olie 53 caduirn 30 98 o
)]

dlo Y900 JLS 5 Y8 s, » oWl s s =
Ol o ploodly fmiepmsosr mhw el 0L
ol b VL eols pae sba (V)/FEF/Oumol/l)
SIsp dewl Sl imman ol 035 (4/YEY/Yumol/l)
VEY/fng/l oLy 5 #YEY/Sng/ll O e slewdl
Sl 53 BI2 ulyy chle ol sdd (5 ,Ss 50l
s YYVIEENWYY/Apgl e 0Ly s Ol e
Lol s sosa bLoSI wen g FASZ/VENYY/0pg/l
TN Gl 0355 o sSas BI2 sl s 5 S5 Aol i
S8 YAV &gl = L New South Wales alas o

EXEE Vo £ O/Ypmol/l vu O 90 4B chle wfal.:a


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

\ov (MONICA Sliias ¢ ) 0foaf sl 3 s alao ¥ 931 dsliog

(ot o s Sl gl (S5 e S
N 535 5en 1,5 kie) MTHFR 0555 COTTT sy sy
chle O oS sl 3 oS dibe (S,
Ol ol Sldlas [FRYA] Wil o YU s s 5
D S-S GLJ: " He 518 Klesls
hpel Jie nts ol COTTT S5y 85l
03 055 4 (ot 3o g8 et [OVOA] sl O S5
w38 SRS dnd 53 el (Sas e 313
o5 53 &5 ( Cystathionine B —Synthase) CBS
3,1 Il Cystathionine 4 i 30 58 O gl 5 58 5
[54] 23l

N (glsmme 180 B Y] Sl o Soke SY b i
SlS s Gk 5l [OV-00] &S ey 1 Walie
— elerml 5l aS i op o lee Ole L3 oS el
BI2 el 5 SJs8 dwl S3L s cliliiizs 5o (galal
033 035 ¢S Als e sSae S (s g0 g8 o S
5 L LAV] el VL s se slagsslen st sl ol
il i gisn s 315 5 (S35 e b o
Susr2 CBS 5 MTHFR slaol oL 5o flass S
o Sl e Dlides el o dlea ey e g
Loy BI2 by s 5 S8 donl s g 0 2 l2S
Ll prmmen .ol pY ok sy 5 ba gl ple 3 o554
oobel & 85 e 4Oyl s lags ol (’t"‘.’\
23lie Ay oo B 15 ses Sl S Sl s (e
2 b cSles (sl b8 ple gpm Sl els &)
¥ sl fasn s ol LB s 4l adl
Gl Sane Lo 5528 55 s wwy cpl dea w0
sl s 1y lattial e ol skl Sl
sl T s 30 58 oA

S o K Jele Olge 4 S h dend clle o5 LT
B | R V5 TGOV B W U2 LU S UG OUUORPV Y S P
ob atm gapn ZBE (655 SNBSS glalis
CoKin Sl eden [PY] du) o laiay dos g LoDl
35005 5 et so 38 et b bl e Slaoley 7535

SV sl chle LYs [YO] a5, 0 YL V/Yumol/l
Lo e gasele geps Wb e 53 et 0 0
& G358 S3lS e sle o GRIH1 L YL
GIPVFLs s o i b s adS 5 Shae 2l s
(3,81 8355 53 BI2 el s Ol s s s 4 05Dl
55 S osb TP Ml (o B e n il
SUNL Y UMONT Lo gie 5 5b 4 et 50 58 2l Ol 1
U R [PES [ S £3) IR
Oy Lide s Sde e 53 53 Guterese s
hae o35 O YL YY) 0k sle sl Cunss
Sl Ols e s [0V] licd o8l S 2o g 5 [04]
Sl st s e by [OTOY] 0L L3 055 5l salS
Aolp vy 4 Ll S Cowir s e om b
b meresesr SR 5 asd el £l (Sl
il i 3 YL At slapdls s Al S 65 pliles
[O¥. ¥a] ol

chle Sle 55 gry B Ol bodadlas o
sprs odd pll Sldlas plo bop e o6 it so s
fah TAYIO sins OUE 6 Ly cnl & oy b s
(Vo< Hecy <Y+ umol/l)isis  olnion 3o 58 o a5 Sl
3 meyash w58 G &S duje M il
b e 5l SUlS s easdeme nl 03 O S el
B e 38 38 S0ke GIB Crpe ¢ Samer 3 O
CoSSbe 035 W pd e a5 S Ol L 5 ol
s YU Lt Comazr ol 03 et 0 58 pn DS
sl s BI2 el s S8 bl slie hglis
Salinas 0Lz b el Sl Jole s b s tass
gl cde a5 ol Wik s slie pl g LB
5 S S plblar belss 4 Ol e b ol
B relis SBU Colys ¢ olite ol wdss Sble ¢ 13
3 Sl ol Sy gl sy o gMe 55 0
b 5iS 5s OMe laes,sl b (G5l 8 pde ioman
TOV=00 XV YA V] 3505 oL


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

B2 (aaling « S 98 sl (faianios 9o 94 VoA

Glay Slrps 03 5 rae A el el ol
S Sl O Ml 5 B slas e £ 8y el
lacais o [FV=20] abls,l 3 b V55 Cuns b g
5 V58 35S 3l Al Jald il g 51 Jol
axalr 53 Sty daasdly o6 et 3o g0 Olejan a8

[PA] 3l dal 32 5 sas

i 6 ] & AL BI2 by 5 S A
03 et 5 355 el Sl 3 O 50 SN 5 e 0 50
ols Vfumol/l 31 YL e o8 clle oS SLS
oy 5 058 s Sas 2 Fre-Avig 5o b ogls foSe
o s ST V58 L 0l 36 Ol oend 515

TFY] ol Loy s 5058

Al b M glaes 5l 3 (5l poe i (59,2 Il
plmil 51 ol S0l [PF] Cnla 538 e ilea (S g

AEA

1. Sipponen P, Laxen F, Houtari K, et al. Prevalence of low vitamin B12 and high homocysteine in
serum in an elderly male population : association with atrophic gastritis and helicobacter pylori infection .
Scand J Gastroenterol 2003;38 (12 ):1209 -16 .

2. Gerhard GT, Malinow MR, DeLoughery TG, et al . Higher total homocysteine concentrations and lower
folate concentrations in premenopausal black women than in premenopausal white women . Am J Clin
Nutr 1999 ;70:252-60 .

3. Graham IM, OCallaghan P. The role of folic acid in the prevention of cardiovascular disease . Curr
Opin Lipidol 2000 ; 11 :577 —587.

4. Selhub J, Miller JW. The pathogenesis of homocysteinemia : interruption of the coordinate regulation by S
— adenosylmethionine of the remethylation and transsulfuration of homocysteine . Am J Clin Nutr. 1991 ;
55:131-8.

5. Pancharuniti N, Lewis CA, Sauberlich HE, et al. Plasma homocysteine, folate, and vitamin B12
concentrations and risk for early —onset coronary artery disease. Am J Clin Nutr 1994 ;59:940-8.

6. Refsum H, Ueland P, Nygrad O, and Vollset SE. Homocysteine and cardiovascular disease. Ann Rev Med
1998; 49: 31- 62.

7. Danesh J, Lewington S. Plasma homocysteine and coronary heart disease: systemic review of published
epidemiologic studies . ] Cardiovasc Risk . 1998 ;229 — 232 .

8. Eikelboom JW, Lonn E, Genest J, Hanjey G, et al. Homocysteine and cardiovascular disease: a critical review of
the epidemiologic evidence. Ann Intern med 1999; 131: 363-75

9. Clarke R, Collins R. Can dietry supplements with folic acid or vitamin B6 reduce cardiovascular risk ?
Design of clinical trials to test the homocysteine hypothesis of vascular disease .J Cardiovasc Risk 1998 ;
5:249-55.

10. Ford ES, Smith SJ, Stroup DF, et al . Homocysteine and cardiovascular disease : a systemic review of the
evidence with special emphasis on case- control studies and nested case- control studies . Int J Epidemiol
2002 ;31 :59 7.

11.Graham IM, Daly LE, Refsum HM, et al. Plasma homocysteine as a risk factor for vascular disease. The
European Concerted Action Project. JAMA 1997; 277: 1775-81.

12.Jacques PF, Kalmbach R, Bagley PJ, et al . the relationship between riboflavin and plasma total
homocysteine in the Framingham offspring cohort is influenced by folate status and the C677T
transition in the methylenetetrahydrofolate reductase gene .J Nutr 2002 ; 132:283 -8

13.Daly LE, Kirke PN, Molly A, Weir DG, et al . Folate levels and neural tube defects, implications for
prevention . JAMA1995 ; 274 :1698 — 702 .

14.Lindenbaum J, Healton EB, Savage DG, Brust JC, at al .Neuropsychiatric disorders caused by cobalamin
deficiency in the absence of anemia or macrocytosis. N Engl J Med. 1988; 318 : 1720 -8 .

15.Nygrad O, Refsum H, Ueland PM, et al . Major lifestyle determinants of plasma total homocysteine
distribution : the Hordaland Study . AmJ Clin Nutr. 1998 ;67 : 263 - 70 .

16.Houlston RS, Tomlinson IPM . Polymorphism and Colorectal Tumour Risk. Gastroenterology 2001 ; 121 :
282 -301.

17.Lucock M, Daskalakis I. New perspectives on folate status: a differential role for the vitamin in
cardiovascular disease , birth defects and other conditions .Br J Biomed Sci 2000 ; 57 : 254 — 260 .


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

144 (MONICA Sliias ¢ ) 0foaf sl 3 s alao ¥ 931 dsliog

18.Lucock M, Daskalakis I, Schorad CJ, et al . Folate — homocysteine interrelations : potential new markers
of folate status. Mol genet Metab 1999 ; 67 : 23 —35 .

19.Refsum H, Ueland P, Nygrad O, and Vollset SE. Homocysteine and cardiovascular disease. Ann Rev Med 1998;
49: 31- 62.

20.de Bree A, Verschuren WM, Blom HJ et al . Lifestyle factors and plasma homocysteine concentrations in a
general population sample . AmJ Epidemiol 2001 ; 154 : 150 -154 .

21.Rauh M, Verwied S, Knerr I, et al . Homocysteine concentrations in a German cohort of 500 individuals
. Reference ranges and determinants of plasma levels in healthy children and their parents .Amino
Acids 2001; 20: 409-418.

22.Savage DG, LindenBaum J, Stabler SP, et al. Sensitivity of serum methylmalonic acid and total homocysteine
determinations for diagnosing cobalamin and folate deficiencies. Am J Med. 1994; 96: 239-46.

23.Sipponen P, Laxen F, Houtari K, et al. Prevalence of low vitamin B12 and high homocysteine in serum
in an elderly male population : association with atrophic gastritis and helicobacter pylori infection . Scand J
Gastroenterol 2003; 38(12):1209 -16 .
24 Pancharuniti N, Lewis CA, Sauberlich HE, et al. Plasma homocysteine, folate, and vitamin B12
concentrations and risk for early —onset coronary artery disease. Am J Clin Nutr 1994; 59 : 940-8.
25Morrison HI, Schaubel D, Desmeules M, et al . Serum folate and risk of fatal coronary heart disease.
JAMA 1996; 275: 1893—6.

26.Alfthan G, Laurinen MS, Valsta LM, et al . Folate intake , plasma folate and homocysteine status in a
random Finnish population . European Journal of Clinical Nutrition 2003 ;57 : 81 -88 .

27.Lim U, Cassano PA. Homocysteine and blood pressure in the Third National Health and Nutrition Examination
Survey, 1988 — 1994 . Am J Epidemiol 2002 ; 156 : 1105 — 1113 .

28.Golbahar J, Rezaian G, and Bararpour H. Distribution of plasma total homocysteine concentrations in the
healthy Iranians . Clinical Biochemistry 2004 ;37 :149 151 .

29. WHO MONICA Project. Geographical variation in the major risk factors of coronary heart disease in men and
women aged 25-64 years. World Health Stat Q 1988; 41: 115-37.

30. Gilfix BM, Blank DW, Rosenblatt DS. Novel reductant for determination of total plasma homocysteine. Clin
Chem 1997; 43:687-8.

31.Stein JH, McBride PE. Hyperhomocysteinemia and atherosclerotic vascular disease. Arc Intern Med 1998; 158:
1301-1306.

32. Ward M, McNulty H, McPartlin J, et al. Plasma homocysteine, a risk factor for cardiovascular disease, is lowered
by physiological dose of folic acid. QIM 1997; 90:519-24.

33. Selhub J, Jacques PF, Wilson PWF, Rush D, Rosenberg IH. Vitamin status and intake as primary determinants of
homocysteinemia in an elderly population. JAMA 1995; 270: 2693-8.

34, Nygrad O, Vollset SE, Refsum H. Plasma homocysteine and cardiovascular risk profile. The Hordaland
homocysteine study. JAMA 1995 ;274 : 1526 — 33 .

35. Morris MS, Jacques PF, Rosenberg IH, et al. Serum total homocysteine concentration is related to self — reported
heart attack or stroke history among men and women in the NHANES III .J NUTR 2000 130 (12):3073 -6

36. Kang S-S ,Wong PWK, Norusis M. Homocysteinemia due to folate deficiency. Metabolism 1987; 36: 458 — 62.

37. Lim U, Cassano PA. Homocysteine and blood pressure in the Third National Health and Nutrition Examination
Survey, 1988 — 1994 . Am J Epidemiol 2002 ; 156 : 1105 —1113 .

38. Figlin E, Chetrit A, Shahar A, et al . High prevalences pf vitamin B12 and folic acid deficiency in elderly
subjects in Israel . British Journal of Haematology 2003; 123: 696 — 701.

39. Ardawi Ms , Rouzi AA, Qari MH, et al. influence of age, sex, folate and vitamin B12 status on plasma
homocysteine in Saudis . Saudi Med J 2002 ; 23 (8 ): 959- 68 .

40. Kim MK, Ordovas JM, Selhub J,et al . B vitamins and plasma homocysteine concentrations in an urban and
rural area of Costa Rica.J Am Coll Nutr 2003 ;22 (3):224-31.

41. Leowattana W, Bhuripanyo K, Mahanonda N, et al. Prevalence of hyperhomocysteinemia in normal healthy
Thai subjects. J] Med Assoc Thai 2001; 84 ( Suppl 3 ): S722-9.

42. Naumovski N, Roach PD, Blades B, et al . The relationship between plasma homocysteine , red cell folate and
plasma vitamin B12 in a sample of the New South Wales Central Coast population. Asia Pac J Clin Nutr 2003;
12: 824

43. Jacques PF, Bostom AG, Wilson PW, et al. Determinants of plasma total homocysteine concentration in the
Framingham Offspring Cohort. Am J Clin Nutr 2001; 73: 613-621.

44. Lussier — Cacan S, Xhignesse M, Piolot A, et al. Plasma total homocysteine in healthy subjects : sex — specific
r5elation with biological traits . Am J Clin Nutr4 1996; 64 : 587 — 93.

45. Stein JH, McBride PE. Hyperhomocysteinemia and atherosclerotic vascular disease. Arc Intern Med 1998; 158:
1301-1306.


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html

Downloaded from http://journals.tums.ac.ir/ on Wednesday, October 09, 2013

[ Downloaded from journals.tums.ac.ir on 2026-03-26 ]

46.
47.
48.
49.
50.

51
52.

53.
54.

55.
56.

57.
58.
59.

60.

61.

62.

63.
64.
65.
66.

67.
. Honein MA, Paulozzi LJ, Mathews TJ. et al. Impact of folic acid fortification of the US food supply on the

B2 (aaling « S 98 sl (faianios 9o 94 3K

Norlund L, Grubb A, Flex , et al . The increase of plasma homocysteine concentrations with age is partly due to
the deterioration of renal function als determined by plasma cystatin C. Clin Chem Lab Med 1998; 36 : 175-8.
Guttormsen AB, Ueland PM, Svarstad E, et al . Kinetic basis of hyper homocysteinemia in patients with chronic
renal failure . Kidney Int 1997; 52 : 495 — 502 .
van Asselt DZ, de Groot LC, van Staveren WA, et al . Role of cobalamin intake and atrophic gastritis in mild
cobalamin deficiency in older Dutch subjects. Am J Clin Nutr 1998 ; 68 : 328 — 34 .

Andersson A, Brattstorm L, Israelsson B, et al. Plasma homocysteine before and after methionine loading with
regard to age, gender and menopausal status. Eur J Clin Investig 1992; 22: 79-87.

Norlund L, Grubb A, Fex G, et al. The increase of plasma homocysteine concentrations with age is partly due to
the deterioration of renal function as determined by plasma cystatin C. Clin Chem Lab Med 1998; 36: 175-178.

Malinow MR. Homocysteine and arterial occlusive diseases.J Intern Med 1994 ;53 :603 -7.

Giltay EJ, Hoogeveen EK, Elbers JM, Gooren LJ, et al. Effects of sex steroids on plasma total homocysteine
levels: a study in transsexual males and females. J Clin Endocrinol Metab 1998; 83: 550-553.

Andersson A, Hultberg B, Brattstorm L, et al. Decreased serum homocysteine in pregnancy. Eur J Clin Chem
Clin Biochem 1992; 30: 377-379.

Wouters MG, Moorrees MT, van der Mooren, et al. Plasma homocysteine and menopausal status. Eur J Clin
Investig 1995; 25: 801-805.

Dawson DW, Waters HM. Malnutrition: folate and cobalamin deficiency .Br J Biomed Sci 1994 ; 51: 221-7 .

Abraham R, Brown MC, North WR, et al . Diets of Asian pregnant women in Harrow : iron and vitamins. Hum
Nutr Appl Nutr 1987 ;41 :164—-73 .

Matthews JH, Wood JK. Megaloblastic anaemia in vegetarian Asians . Clin Lab Haematol 1984 ;6:1 -7 .
Guttormsen AB, Ueland PM,Nesthus I, et al . Determinants of vitamin responsiveness of intermediate
hyperhomocysteinemia (> 40 mmol/l ) . The Hordaland Homocysteine Study . J Clin Invest 1996 ; 98 :2174 —
83.

Jacques PF, Bostom AG, Wiliams PR, et al . Relation between folate status ,a common mutation in
methylenetetrahydrofolatereductase, and plasma homocysteine concentrations . Circulation 1996 ;93 :7-9.

Gartler SM, Hornung SK, Motulsky AG. Effect of chronologic age on induction of cystathione synthase,
uroporphyrinogen I Synthase, and glucose-6-phosphate dehydrogenase activities in lymphocytes. Proc Natl
Acad Sci USA 1981; 78: 1916-9 .

Misra A, Vikram NK, Pandey RM, et al . Hyperhomocysteinemia, and low intakes of folic acid and vitamin B12
in urban North India. Eur J Nutr 2002; 41( 2 ): 68-77 .

Ganji V, Kafai M. Demographic, health , lifestyle, and blood vitamin determinants of serum total homocysteine
concentrations in the third National Health and Nutrition Examination Survey, 1988-1994. Am J Clin Nutr
2003; 77: 826-33 .

Malvin PJ. Elevated homocysteine unresponsive to vitamins. Medscape Primary Care 2003 ; 5 (1) .
http/www.medscape.com/viewarticle/449296?src=search

Quinlivan EP, Gregory JF. Effect of food fortification on folic acid intake in the United States. Am J Clin Nutr
2003; 77: 221-5.

Food and Drug Administration. Food labeling: health claims and label statements; folate and neural tube defects.
Fed Regist 1993; 58: 53254-95 .

MRC Vitamin Research Group. Prevention of neural tube defects: results of the Medical Research Council
Vitamin Study. Lancet 1991; 338: 131-7.

Choi SW, Mason JB. Folate and carcinogenesis: an integrated scheme. J Nutr 2000; 130: 129-32.

occurrence of neural tube defects. JAMA 2001; 258: 2981-6.


https://journals.tums.ac.ir/ijdld/article-1-5067-fa.html
http://www.tcpdf.org

