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i- Randomized double-blinded clinical trial
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i- One-Way Analysis of Variance


https://ijem.sbmu.ac.ir/article-1-308-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-02 ]

woD " urIThRW

IPAF Sl F dplact ot S

Ul ugiqplio q jap0sgp 3¢ lna VYA

S Y g Ao O jlass &l g, 8L s (595 9 A iaie B 9 C (paeling (52 ($500 Hlare S yadl g (uSilae— ¥ Jgua
alalas ola ¥ ",| a

(MV)Jl et aslis g (V) Omelizyg (M) S hse (P) sats 0958
(n=1v) (n=YA) (n=1#) (n=\A) et
(kcal/d) 35
V404£FF . AVAY£OAT AVA- £0Y - YAVA£OAY Wil ) U
VAYSLOYY VY FO¥Y WA-28-4 AFVY 2OV o
alalas 5 aes
(er/d) a6 oon
MAEAR" FALYF FELYV VY£YY datse 5b U
Vevf FEEYE FEEYY FOLYY ale ) s
{mg/d) C (palis
LAVENF VAZS- A¥EAY ALY - RRERE
<FEN. = 3+ ==
VeFEY .4 ADEYS FAOA A-4Vo altae 5l an
(mg/d) E aolis
VYVENT/Y AIBEA/ 4/FLy /Y (RYATIRZA) Qe o U ‘
AT/VEVY/F AIFV/F 4321\ /7 A2V /0 S
datus 5 ans
(mg/d) as5uie
YO0+ YA Y-ViFF Y1A£44 Y- 2944 Wil ) s
YYVad. YYV£PY 14VEVA YV 44V Wil 5 e
(mg/d) (5.5,
4/42¥/A \ZAEAIA A -£Y/F A= £¥/4 dadae 51 Ui
4/f1v/5 V/A£Y/A VIVLY/F ANEY [P .
adalas 51 asy

slas s S o dalllas sla ¥ Joh 5a Llyal aadsie olime i
cal SRl ZAY/Y 5 ZNO/F Goae 4 s 4 MV 4 M
e ole 5l Hlogne g lel Blad 4« muliil ol Ll
Saad Gl 31 Las g R s Lo sad saslie goll ol
s olagas gobl Blad SE pusi S 4 Ll sy
© ool G caed A58 Guos obuds (p<-/-Y)
MV oM las s £ 50 Ko mily s ale ¥ 51 Gy cuindl S
L) um ol sl Bl 51 4S up /FF 4 VF LS5 @
.(p<~/~OJ p<:/-\ v
» pow LSy ned 5 Lol (e ¥ Jgaa 9
saut ) ddatbas 5 aay g a8 dadllas 5 50 (slao 3 8 i
Sl e it Ha lass S Gn Sl L B Lol

L:\ ‘5‘33 u._uL'u__, I PL O SV R 399 ‘5‘)'.)“.'“

S/ PFIY e 4w B o aatas 5 B 4 cand MV
058 & G 5 (PH/-0Y) @by Gliil 1 0AV
(P<e/2V) v S ol ane sl 4 Jiae o Laiy)ls
G Saed Jhie 058 s padld (pl (pinas (¥ Jsaa)
sotel Sl S @l JEladl 7 VY Ghhae & ddalas 31 U
ole ¥ sk Lo poms padsie liae (PS:/00) wgs Lls e
JO/% 5 JXIY wSss 4 MV 3 M glasy £ o dalllas
s lane golel Blad 51 malnsl oot Lol cisly hlyél
JUs G aasi MV 3 M (glass S 50 as s, clile
S a8 cadb RSB AYe 5 700 Ol 4 b5 lilae
(P10 1) 9 Slagiae solal ks
ORSLS 4 Ll ) Cnine 5 padiie Sl Ll )
Sl (JaSe @ilisn S up sle dw p aalllas pysad o

sanliic s 530 298 Llen Om soligne bl


https://ijem.sbmu.ac.ir/article-1-308-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-02 ]

woD " urIThRW

WA 2z O p e 5 bl y Y

IS 5 45,5 Dol o 5

Jaso Sy 3 ole ¥ 5 ats 9 B Y £.93 (b ol 5o Lo shae g Lagyaling (51 pal 3 (o pou T ghas =T J gu2

(MV)J1 st (paalia g (V) Oaatiag (M) I yuaa (P)sats 04,8
(n=1v) (n=1A) (n=1#) (n=1A) el
. . ) (me/dL) 505 € (aaliay
\/¥-£- /55 VL. YA \/¥0+- b5 VYV J¥E Ll 51 s
) da b R
\/FAs. Y. VO /TY VYA [05° \/YF- [0 )
adalus 31 oa
. . . {(ng/mbl) o s B fualis
VY- ¥V Yo/¥5/4 YY/520/V Y- IALSN it 51 L3
CoISLNS
YAy v ve/aey- vl YEIYLDIV Y. [f¥/F )
adabie 5 aey
' \ (g/mg) wad L sudi o WGl E aelis g
$loae )V £10£\)¥ VAL /A AEATA] aalae 5 Jid
2 a
ajevay/al WA Y/YL5/4 BNV o
dalas 3l an
(mg/dL) a s as5aie
- JYOEV/AD < IYEEV/AV - /YEEV/AY VWV ¥ Qals 5 s
o
JXAEV/AF JFEVAS CIYVEV/AS VIVAL-/TE .
aditas 5 aw
t ; (ng/dL) P (S90
LY VPEAA 441vf 1-Y£Y0 Wl 5 Ui
e
1 1 )
+ +
14014 \Yxa s VVELYY avEyY datae 5 aa
{mg/g Cr) 58} aiuie
Y. /Y0NS \A/FEOV/- VO/YEOV/ FoIYEYE/N Qat 5 4
< o
YA/0LF5/¥ Y¥/500/0 YY/055) DA/ALNF o
dalas 5l an
. . Mg Cr) hhul sy
4. £1YV4 FAALEY 55 4. ALFDY AEYLTVE Wil 5l Ja
) LS.
Y. 02¥08 Foakyavy vorrsanal AYELYOY o
dalae 3 da

Sobse b sles S 5Ll 558 3yse slagsolan
Z¥ G Y L HDL-c (il woys a S lie V 58 o3 ge
slrad Fye o ol slagslan Hop S, Ho JhalS
e 5 omeliny ol cilisn magdy oot so o
Vo Oloze 4 pow HDL-c clile (a5 YU L (le)aa
lle Sl sel (YY) Sdbe aons p S ke
Sl wass 6 S VF Glise 4 AT (5 sl ol
b (74)
ok Ol ey S G gobaine cplis aalllas gy yd o

o oS snnl s Lo suo 2 MESE Jelse

lagine 5 kel oglis
*:p<0.05. +: p<0.001, {: p<0.0] :adilao 51 43 L wlio o
§:p<0.05, ||: p<0.001. %: p<0.01 :uabl 5,8 b wuawslin ,u

59 Ghalyit 78 5 HDL-c Ls (ial3dl ZYF e Jlyis
oxis Las g S b 5a (p<e/oN) ad AT (g 5 sl gl
Slmdl (pines wth saabis lagiul 3 (ol 5o ol e
po AR 5 5 gaad 5 L polas Gloae 5o sud saalit
ool Blad & s a0 slaog S 51 S gaa 5o

W sl fae

Eaay


https://ijem.sbmu.ac.ir/article-1-308-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-02 ]

woD " urIThRW

IPAF Sl oF &yla ots Sl

Uil syl qp0gp 23¢ Cige \Y-

Jasa cdlayuole ¥ faas g (LB Y £ 93 (Falao 3l 3 p g SLAGRS g g2 a0 g saasd Gl 5ae Y e

(MV)Jl izt yaalia g (V) O2etiag (M) Ji sse (P) sald 09,5

(n-1v) (n=1A) (=1#) (n=1A) il b
(ML) $6 3 kS

Yorary VMaTY VAYETY WA s ) 4

Yovavy VAAEYF VATLTY VA-£YA R
(mg/dL) HDL-c

o pEN A YO/ALY/- ¥t /TEVE/D Y4/ £V /A datss 31 U

a-/eeasrt ¥V/A£10/0 YAFEAN/ YO/TEV/Y e 5 ane
{(mg/dL) LDL-c

AYALYE AYYarE B V- ATY NRERT

YT ANV PY \-0YF VAFaYY Wl ) sm
TC/HDL-C i

BIYELA/-A o/ -2\ /4 /AN /OV Y/FALN/YF Wt 5l Je

/YN /Y F/ABEA /A $/A021/- Y B/ +- V4 dalan 3l ans
LDL-c/HDL-¢ cud

Y/XVEN/- - Y/Or e\ /YY Y/AFEA/AY Y/AVEV/A - NRNCRY

VAR£N/YY /- 42V /3) /A2 [¥5 Y/TVE- [PV it 5l an
(ME/AL) s o5 5

VAFAY YAFEAYO VPVAY VPV - NRERT

Yee£V.0 A4+ £AV 1AYeY £ \o¥Lss il 5 s
. (mg/dL) A1 55 500l e

\0FLYE VFOLYO VEYYY VFOLYY el 3l

Weary! VEPLY. VEFEY VETLYE dalan 5l sns
(mg/dL) B (a5 5 50 50

\00:Y¥ \YoLY- \rVars \YA£YY dlae 5 Ja

\AVEYY VroLvs VETLTA LUR R

ame sl 5 Biely w3l g3 pe 3T LU, L 58S 55 -
b ol (SlaSi BT i Gyl JeseSe ~a
Sl Pty cdllad 51 C el Giiges
OssalasnSt 51 wle au S (soSsla Sy 8 S5 -
aaddie 5 595 chle Jiulysl sk 51Tl e LDL-c
o0 e ool clile GhalS 3 TUE ppaliyy s
walllas opl 5o Clcd sud (351K C cueliy u S

9 09 LSS lulsil 5 (s ) pedsie SBIE Hu jidus Gl

1 ine gkl Cuglis
*p<eled :adlio ) LS L awslie
Frp<elo) 1aald 09,8 b duslio

2S5y O bags Ll olslas Jlesiod uia (e dlea
Ot 3 oS 56 dallas oy ol sgay (@l gl
LGl »n Jalge Gal (nlily sebt usay o lagiad i
S g Sdilie 530 judla dalllas
e slagiiay, pbhilea SV an,e 4
s HDL-c lains Siulysl Saaliie ade oy Sage coatiiud
Buok 51 C ey 3l MV 0y € 50 AT (5 g g sl g3
Sy 5l Jeala bS58 088 -0 JSul,  shal


https://ijem.sbmu.ac.ir/article-1-308-en.html

woD " urIThRW

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-02 ]

Yy T U yer WU e g WAl g 1

OLSes g g8 lsldloy o 255

gy seslie 5o s T Moas 09 pSke YEe-VY-
3T pSike VYo Jlika 5o E Gaaliny Mg Ska ¥ -0
TN Wiy, olise B C geliy

ool ol 3 5925 b dalle 0l 59 Ll casut Gl HDL-c

olelodl 5o i

2 el alilaa 3 sgay G G Lagiiad, (ol Sal
s HDL-c il 5 goesge  obd
EJC shuyu‘._\‘, Sl _)3.1‘1« u_.as):\ daaa )JLQ

Glalodl 5o gaies g S 95 9 pase e o
Y g b 9l sa Al Sy sl gl g HDL-C (e
by Jeola ol wul gl il olidas aladh b )b
o S5 B S8 slapasle bl calis
ONsien Al 5a5 g 5 saadsal 9 HDL-C (l3il s laggiie s,
9 al SYNER s glor waa Slese laslSel; 4
Oltars 53 Base 3 B ssslan Sa 5 oS

bl Sws ¥ g g bs

Sldad b aladl Jusla Suayly ol slacil

9 Ol (Sl pole ollils playdy ciglas oo

SEBMS aal T L euiiS SS,d Sholen Laa 5 lKa

Obotass il ot abiat 5 (o Slasidy 5 dauy o

oS5lhe 83908 Ol pladl oo suad G S Glnde Laay
Wil go (618l Glasais wladls

References

1. King H, Aubert RE, Herman WH. Global burden of
diabetes, 1995-2025: prevalence, numerical estimates,
and projections. Diabetes Care. 1998 Sep;21(9):1414-
31.

2. Giugliano D, Ceriello A, Paolisso G. Oxidative stress
and diabetic vascular complications. Diabetes Care.
1996 Mar;19(3):257-67.

3. Rosen P, Du X, Tschope D. Role of oxygen derived
radicals for vascular dysfunction in the diabetic heart:
prevention by alpha-tocopherol? Mol Cell Biochem.
1998 Nov;188(1-2):103-11.

4. Assmann G, Schulte H. The Prospective Cardiovascular
Munster (PROCAM)  study:  prevalence  of
hyperlipidemia in persons with hypertension and/or

M oy S L wumtio ju MV 85 8 Ju suaie ys opf 550,00
o iy s o E 5 C opaliny lbilaa ol it 31 (Sla
e 5 Oraliny 32925 4 ST 1) comad G Ju sealic
Ol 8l (b 0 aad ga AT (85 5 50 gaad 9ol Sl el ol
tl5 2023 € g 49 e Gad lades sa o
AT 55 5300l g Ghalsil 3 pdgo Biels Joise  Cpmallny
VRIS Kyt I E

O g sp el sal SR a5 U Lo |y agd 3 (Zn) s,
5 oS o€ Jlael apo Al MRNA i 3 Gojk 3 Al
$30 9 S Al 505 5 sl sl 53w sl Jae g9 83y,
05 ol mbS sl g ahk M ol gaS wls n s
A il (555 b W 53ha 5o AT (5 g 5y el sa]
Ol 2 3 Gk 5l (el peasilSe b 50 oo s g0
S Ssdiee T R Gan oS ssalel 05
Vo paddie (93 4 O ol puuilSs

JaessSae ¥ b IS8 5 sl sladisly pulud
A0 G YV L Lawdly Saos oSt anad Ghal3il 3 Lo
oo b ail 5o Glyal gty ol ol pas HDL-C sl 3ol
cullai s € Gaaliny ciad Sid Lecadly € ppallny ol
HDL-c adys ial3l &l wo S 51 PA50 4y S s
O callad i b C Guelly (piged g o
Slul38h oyt capes HDL-C p 1ol ol 5 canilan b 3kl
-3 gui oo

pladl clallhs o wad ol laauilSs ugay b

salie Hu aadaie JaSe Jagad ¥ pan b aldl Ho sad

diabetes mellitus and the relationship to coronary heart
disease. Am Heart J. 1988 Dec;116(6 Pt 2):1713-24.

5. Haffner SM. Management of dyslipidemia in adults
with diabetes. Diabetes Care. 1998 Jan;21(1):160-78.

6. Wilson PW, Kannel WB, Anderson KM. Lipids,
glucose intolerance and vascular disease: the
Framingham Study. Monogr Atheroscler. 1985;13:1-11.

7. Jain SK, McVie R, Jaramillo JJ, Palmer M, Smith T,
Meachum ZD, et al. The effect of modest vitamin E
supplementation on lipid peroxidation products and
other cardiovascular risk factors in diabetic patients.
Lipids. 1996 Mar;31 Suppl:S87-90.

8. Tofler GH, Stec JJ, Stubbe 1, Beadle J, Feng D,
Lipinska I, et al. The effect of vitamin C
supplementation on coagulability and lipid levels in


https://ijem.sbmu.ac.ir/article-1-308-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-02 ]

woD " urIThRW

AP Sl o Syl ot Sl

Olyl pelylin g pjsqp a2 e \YY

10.

11

12.

19.

20.

healthy male subjects. Thromb Res. 2000 Oct
1:100(1):35-41.

Paolisso G, Balbi V. Volpe C. Vamicchio G,
Gambardella A, ccomanno F, et al. Metabolic benefits
deriving from chronic vitamin C supplementation in
aged non-insulin dependent diabetics. ] Am Coll Nutr.
1995 Aug;14(4):387-92.

Djurhuus MS, Klitgaard NA, Pedersen KK, Blaabjerg
O, Altura BM, Altura BT, et al. Magnesium reduces
insulin-stimulated glucose uptake and serum lipid
concentrations in type 1 diabetes. Metabolism. 2001
Dec;50(12):1409-17.

Itoh K, Kawasaka T, Nakamura M. The effects of high
oral magnesium supplementation on blood pressure,
serum lipids and related variables in apparently healthy
Japanese subjects. Br J Nutr. 1997 Nov:78(5):737-50.
Eriksson J, Kohvakka A. Magnesium and ascorbic acid
upplementation in diabetes mellitus. Ann Nutr Metab.

1995:39(4):217-23.

. Miller ER 3rd, Appel LJ, Levander OA, Levine DM.

The effect of antioxidant vitamin supplementation on
traditional cardiovascular risk factors. J Cardiovasc
Risk. 1997 Feb;4(1):19-24.

Gomez-Perez FJ, Valles-Sanchez VE. Lopez-Alvarenga
JC. Choza-Romero R, Ibarra Pascuali JJ, Gonzalez
Orellana R, et al. Vitamin E modifies neither
fructosamine nor HbAlc levels in poorly controlied
diabetes. Rev Invest Clin. 1996 Nov-Dec:48(6):421-4.

. Eibl NL. Kopp HP, Nowak HR. Schnack CJ, Hopmeier

PG, Schemthaner G. Hypomagnesemia in type II
diabetes: effect of a 3-month eplacement therapy.
Diabetes Care. 1995 Feb;18(2):188-92.

. Purvis JR, Cummings DM, Landsman P. Carroll R,

Barakat H, Bray J, et al. Effect of oral magnesium
supplementation on selected cardiovascular risk factors
in non-insulin-dependent diabetics. Arch Fam Med.
1994 Jun:3(6):503-8.

. de Valk HW, Verkaaik R, van Rijn HJ, Geerdink RA,

Struyvenberg A. Oral magnesium supplementation in
insulin-requiring Type 2 diabetic patients. Diabet Med.
1998 Jun:;15(6):503-7.

. QGullestad L, Jacobsen T, Dolva LO. Effect of

magnesium  treatment on glycemic control and
metabolic parameters in NIDDM patients. Diabetes
Care. 1994 May;17(5):460-1.

Anderson RA, Roussel AM, Zouari N, Mahjoub S.
Matheau JM, Kerkeni A. Potential antioxidant effects of
zinc and chromium supplementation in people with type

2 diabetes mellitus. J Am Coll Nutr. 2001
Jun;20(3):212-8.

Kajanachumpol S, Srisurapanon S, Supanit I,
Roongpisuthipong C, Apibal S. Effect of zinc

supplementation on zinc status, copper status and
cellular immunity in elderly patients with diabetes
mellitus. J Med Assoc Thai. 1995 Jul;78(7):344-9.

sisbis ad G pop 5 B SluaS s o il Bl L E
B 1ol 3 e wil Lwlid,lS G oL
L DS.:.);\ ‘s‘gl: &ty ‘gﬁ"“‘é cLh.a 3 4._._\..\-!5 \a‘,l:.

22,

23.

ATVY (b
Hamilton IM, Gilmore WS, Benzie 1F, Mutholland CW,
Strain JJ. Interactions between vitamins C and E in

- human subjects. Br J Nutr. 2000 Sep:84(3):261-7.

Barbagallo M, Dominguez LJ, Tagliamonte MR,
Resnick LM, Paolisso G. Effects of vitamin E and

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

glutathione on glucose metabolism: role of
magnesium.Hypertension. 1999 Oct;34(4 Pt 2):1002-6.
Paolisso G, Tagliamonte MR, Barbieri M, Zito GA,
Gambardella A, Varricchio G, et al. Chronic vitamin E
administration improves brachial reactivity and
increases intracellular magnesium concentration in type
Il diabetic patients. J Clin Endocrinol Metab. 2000
Jan;85(1):109-15.

Zago MP, Oteiza Pl. The antioxidant properties of zinc:
interactions with iron and antioxidants. Free Radic Biol
Med. 2001 Jul 15;31(2):266-74.

Meydani SN, Meydani M, Rall LC, Morrow F,
Blumberg JB. Assessment of the safety of high-dose,
short-term supplementation with vitamin E in healthy
older adults. Am J Clin Nutr. 1994 Nov;60(5):704-9.
Roe JH. Ascorbic acid. In: Gyorgy P, Pearson WN. The
Vitamins. New York: Academic Press, 1967. p. 27-51.
Cuesta Sanz D, Castro Santa-Cruz M. Simultaneous
measurement of retinol and alpha-tocopherol in human
serum by high-performance liquid chromatography with
ultraviolet detection. J Chromatogr. 1986 Jul
11:380(1):140-4.

Devaraj S, Adams-Huet B. Fuller CJ, Jialal 1. Dose-
response comparison of RRR-alpha-tocopherol and all-
racemic  alpha-tocopherol on LDL  oxidation.
Arterioscler Thromb Vasc Biol. 1997 Oct;17(10):2273-
9.

Slot C. Plasma creatinine determination. A new and
specific Jaffe reaction method. Scand J Clin Lab Invest.
1965;17(4):381-7.

. Boden WE. High-density lipoprotein cholesterol as an

independent risk factor in cardiovascular disease:
assessing the data from Framingham to the Veterans
Affairs High--Density Lipoprotein Intervention Trial.
Am J Cardiol. 2000 Dec 21;86(12A):19L-22L.

Gordon DJ, Probsttield JL. Garrison RJ, Neaton ID,
Castelli WP, Knoke JD.et al. High-density lipoprotein
cholesterol and cardiovascular disease. Four prospective
American studies. Circulation. 1989 Jan;79(1):8-15.
Frei B, England L, Ames BN. Ascorbate is an
outstanding antioxidant in human blood plasma. Proc
Natl Acad Sci U S A. 1989 Aug:86(16):6377-81.

May JM. Qu ZC, Mendiratta S. Protection and recycling
of alpha-tocopherol | in human erythrocytes by
intracellular ascorbic acid. Arch Biochem Biophys.
1998 Jan 15;349(2):281-9.

Nakajima H, Yagihashi O, Kashima Y, Ishikawa H,
Kitano S, Kimoto [. et al. Effects of ascorbic acid on
trace element metabolism in the choroid-retina of
streptozotocin-induced diabetic guinea pigs Nippon Ganka
Gakkai Zasshi. 1993 Mar:97(3):340-5. (Japanese).

Wu JY, Reaves SK, Wang YR, Wu Y, Lei PP, Lei KY.
Zinc deficiency decreases plasma level and hepatic
mRNA abundance of apolipoprotein A-l in rats and
hamsters. Am J Physiol. 1998 Dec;275(6 Pt 1):C1516-
25.

Nassir F, Mazur A, Giannoni F, Gueux E, Davidson
NO, Rayssiguier Y. Magnesium deficiency modulates
hepatic lipogenesis and apolipoprotein gene expression
in the rat. Biochim Biophys Acta. 1995 Jul
13;1257(2):125-32.

Jacques PF. Effects of vitamin C on high-density
lipoprotein cholesterol and blood pressure. ] Am Coll
Nutr. 1992 Apr;11(2):139-44.

Jacques PF, Sulsky SI, Perrone GA, Schaefer EJ.
Ascorbic acid and plasma lipids. Epidemiology. 1994
Jan;5(1):19-26.


https://ijem.sbmu.ac.ir/article-1-308-en.html
http://www.tcpdf.org

