5o &b bl gs

b S (S e aSia g

B S G 5 s S b Slidou S 0
Ay Sl pilg Sbus 5 (Sap e ke oK
YAV d2al) 1% = VY aomies Y ol coaa3ls Sl

3 7258 JolS ot mpde sl 5 S e IS ()

BB 55 ey alnd g oo ld 51 (S

TSl als e s e o 85 ke ol o 185 T e 785 M esl3 151 des S
A b e oSl (Kb 0aSls Al g g Sl
Olginsl (K33 p ke olKE15 ((3lugls oS5 ¢ g gy Skl |
Olgia! oK1 (55l g,l5 0 ASEls ¢ pond byl bl "

o AS>

s s oS 53 5 (K 20 03 5 el 5 T Sl 3k Sl e sl L SU SS Dlge 4 e )
HDL .VLDL & Lty plardsm slopasld 51 (S 5 SLO) poid-min )il s Cdlad os)ls fE Jy - old
235 lrs Ba s all bsolen 52 0 SIS 5 sl (el (e S5 5 pU JgpedS (Jg fdS LDL Jp s
AL S e plard g lo e LS 5 SLC Sl g ste Sl S ) 2 andllas ol ks 1)L 55 0

S 93 53 adllas opl Nad OBl aadllas cpl gl o5 YO0 055 b slias ke 5 s B A b By 5 3l
in vivo 5w 5 & w,n SLC e , (R il glackls in vitro isw s o8 f ("\”';' in vivo , in vitro
G oaie Y ode 4 Ok 035 p S S 3 4 e SWsm p ke Frdsl 05 8 4 Ldd el 060 09 S g0 4 b S S
Sl Fr 9 SLC clb bl 53 s 5u5 eps ol WJAS Olge o pss 0g S w5 A GoyF Slie JHs O
HkS 5 SN0 LBy (oo g slapas LS

s Km 5150 6 e o 55300 SLC b 2alS o go puioie 45 ol OF 51 (Sl i Vivo 5 in vitro b (laadly
9 Jspds VLDL (Js 2dS LDL bty glachls fals Sl in vive CL" gezen 335 » Vmax / Km ials
(P<2/00) a3l o 35 kel s 5

2 d edSi5 5 5 06 I dS VLDL oJ5 S LDL ey glaclile opimen 5 SLC Sl 2ol b o 5t (S S doeS
Sl S e Cel Sas G5, ol Gl olen 5 05 LD Condy S

s fdS <3 ~prden 5 il 5o B9 = o SA S et g 15 IS D31

AV dlie 5 s — AS/AVY/YE e Sl ys

b 035 (S 0aSKHs gdn (K p ke oKL ¥
Email: smdakbarzadeh@yahoo.com



VWAV didal /Y o5l @5 Jla

g b/ Y

Sobo b SIS 5 sl el s laiS

SN TPREIN

WOrt 00 055 b sdilsos Lo 5 sl 55~
sl 3 ol was bl el cpl sl p S
sylbal oyl o et g e (55l Ol sl
03 5oy Frfe b ‘>|)§6:_}L~ a3 YY-YY¥
Ll 5l ol $ )13 pliy, cole VY K
g LOT (G1E 5 L3I 3 sdoes Ol G yne
alllae (nl o5 s 5 A8 Sy ol Syt
b g el in Vitro 5 in vivo iz 55 53

20 058 55 4 b 58+ in vivo ise s
U; o S LA v.:mj.? (55 3o olelllas JA:L.AJ_Z)
035 S S Sl 4 e Dl ses o S s T0 sl
Sy Bl b O 4 aia Y Ol 4 O
Olpsa ps5 058 4 5 L3 Gy Ole 5 5,
0352 plodl 51 g S Guo esese ST J RS
sl el VY Gl b 58 5 ol s
Suasdos ol Gae Bl ) Ll ails
S 0 S oo 00 Giu5 51 ey L0l (amil
s 55 &) poar O U5 p S okS Gl
plosl 5 31 8 E0 5 e OF) L2 e
oo ol gbdd 4 5 s
5 AE a0 e Ve Gl 4 VYO TU)
Yoo Yerr mpm s 4dds Ve Ol 4 bl gal
S eSS S sl S sl e
51 5 SLC cJleé (5,865l ¢l Packed Cells
syl cble 5,80l cgx Ll

PRV
3 0L 53 05 Gesler Sl Bl ) e
e ol Sl dsy sk s 055 e
S5t sl ol gl 5 O-F) 540
525586 Olgs a5 5 (F) sl (55,5 5 3
50 0) LS o oS el JESIy Y S
b Sl sk G Dol B e S8 0]
Bld 5100 355 00 amedS 5 el b b BL3|
Jos s S B s S (a5 03 (L
Sodoms |y ae o3I LS e bis | o e
3 V) das e palS 1y e 5 S5 AS s
Sos ot o B By slad sl
Slwmpl 5 On JE ely (eedS GladUls
G Bl S ks (5 G as 4 anls
Sl s Shes sy Bl Sl
a8 i e SdplS (Y) s jasie
S8 S S Oldl i ok,
CLO)  psmdmde Sosmdlf ot g5l
Ol golewys S5 gl 5 cpl <l (4 5 A) dcs
FoS 0ls o a4y o QU5 53 5 Ol s a0 S
S5 e 5 Sd sla, S 5t o s el
51t Y4AY 6144 ladle o (V) 5,8
S s gt gl 2o SIS
Cols sl O pemilyn 53 sl 5 ol Sl
A sl Bpae 5 J S pan Lok on O g
13 3 SRS Gomen (1) b 215
5 oS gl sl il Bl S
Ol oo olem 5 o Dl Budee
A 5 e Sl 510 das
s SBob Sl g sls B By, o clagsles
s bk et Soals oW



bb&uﬁ‘g ul;le ,‘5;

Cws s s (SPSS Inc., Chicago, IL, USA)
O O v =, VA PR [ I PN
bl Gl 3,8 Sl5S Sl Sl il £ S
A b Olysa P<i0 s 4 w8
Al a S
Ladl
gkl « el of 5l Sk in vitro =l
5 Jses,Se Qe BYYOD) (2 e Sl g ilisea
A3 dsephe 100 sl S e 5 ()
I, SLC b glaka>dle LB 55 4 Ll IS s
(VJsds) das e ials

& e Sl SLC cudled &l s 1V J gt

e O g il glaclale

p 3 Jgo on) SLC dles € 23
(Colu 53 303 IS 2d s (A 03 dges S0)
O/AYY £ /N 0¥ (Jzs) e
O/000 £ +/A\VY £Y/0
INATZ2E VAT d YYO
O/YY /N pYH YO«
NARREVA At Ore
O/YAAL /Y Y * Yoas
NARAE=-RYAVN & YO
OO0 /Y IAF Oros
P=<./v0*
Saloil S5 L0 sl e Gl el 5 pSSle euias OLES palas §
AL

Sals Slinvitro olibl sl dol> Sledlbl
chle s J xS 4 s SLC el da>dle LG
slaloses s e Sl g 2 o Jses S0 YO 0
(Y ) Ll e LIS s O 5ol 5SO1 il

SLC codlss (6,eSe3lbl s eslitul _sliasd ses
Canessa ;) Vareesangthip s, L.l
efflux Ol Sy cpl 5 i el (edd oS L
bbbl ol 05l Sl slalae 5o g5
5 A b LIS i 5 1SS il
SR RN efflux Ol & 31 SLC e O
Lo 55 pped efflux Olps 5118 e
o S (00 51F) s 3 aloe LIS
oslizal zdls — 3l iy, 51 SLC ol Sins
(OF) s S
ey 5 ke A LSl le sl e
wosh (o SIS 5 V) mass b gy abews
Loy Jy S HDL 5 b pedSs 5 b I s
o8 Sl olizad b 5 ((ard S y) ine glaS
OA=YY) s (6,863l RIA-Y v v e
Leg VLDL-C , Jszds LDL-C sl
e 2 o3 3 0 S oo e 5 lad e
(YF 5 YF) s
VLDL-C = Lwd & o€ s 5
0

J3 jdS LDL-C =6 Jj dS=J g 5ol HDLr 2 5l (s 5

0
035 Lisge 3 e N VIO asllas o
el Dlas b Gy bes LS s
w5l s LS el Bl S0
slackle oyl 53 |, Wl Packed Cells
s Sn Qe B PY/O 51 i Sl g Cilises
A3 daahe 100 Ol iSOl las 3 2 5o
b g Seslasl gl s esls HI3 LIS o
A3 S eslinal 5 Sie i, 5l of Sozms 5 SLC
Vo ased SPSS wily bwg sdel oty il



VWAV didal /Y o5l @5 Jla

g b/ e

peie S g O a0 3l SLC wllad ol ks ¥ g
S ol Sy Bl (B ab O gesly S s sladaes 5 0¥ ol
A2 g e 100 WIS S 5 Al mde glac il ¢ ger

(ast

S ol Sy Bl (B ab O gesly S i sladaes 5 0¥ ol

A3 dpe e 100 LIS S 5 LIS mde glac Bl ¢ gemme

A 53 p g dga o) SLC ol e (glalame
(Cslo 5 505 JplS LIS dos & gy S
Sl SL S eS¢ (2 dpde)
VYV AANFE V/YVAL /YA \e
VA=A AR EVANG Y.
Y/OME/V OV * Y/AFAL LV F \Q
YA/ P Y/ATOE/\ YA [
Y/f44t./\$5% ¥/ YVE TV A+
Y/VESE L/ YEAF /¥OVE/YAY Voo
AVEAREVAR do ¥/00E /FFY \Ye
/N0 /YYAF F/VEYE T \Fe
F/YVALNAVFE AN ETARIN VO«
P=<./r0*

= 0) dzer ilzses J2le3T 0 s Bl pul 5 Kile odias OLES slie §

53) ey SlWpe 2 55 Jses e YO hals
S Ol g B pze pizeen 5 (in Vitro Ll
53 Ok O3 p S kS il a e S e Fr Ol w
el e 30 aa ¥ Sl 4 (in Vivo Ll

(F Jsas) s S Vi /Ky Jials 5Ky

(astn

Asw gl
7353 paed Jpo ) SLC cJld IS g 5
(Celu 53 305 I8 G o Iga ko)

Salesl ey S C Jps e 88
VYA NEY  AYY £ 4)4F \e
A E-RYALA% Y/YAL /N 08 Y.
AVANATE SRVAV.Y SR VAN 2= =Y £ 7N \Q
VY £ YVWE O FAVY £ /Y4 Ar
O/N0A £ +/YAVE  O/VY £ 4/YFA \Ye
O/FO0 £ +/YAVE  £/4QF £ 4 YVY V¥
O/8YS £ /WWYE  2NSE £0AVO \0r
P=<./10%

M= 0) Wiwr iiee Sila3T 0 lre Bl ol 5 Koo odias OLES alie §

5 SLC ¢l jals , &IY¥s in vivo ok
Frolle a4 e Sl O s il WIS
Yoo 4 O O35 eSS e il w8 e

(Y i) 5)ls ataa

(e O g D pan il SLC clled  SnS Ol pois oF J g

in vivo in vitro
L. < .. ¢ L. € e ¢ SES sl il
J“-L‘J‘ s;,SC J,.S U)SC u*lk"ﬂ U)SC J,.S U)SC
£\ 0E /005 FEe/149 NYO H NPV ANV VAV (sl )3 0 J5dS 2 55 0 5d Jgo (o) Vinax

SV/EYOXO/FYO ¥ YA/YYESNY  vE/AsEa v F

VILAN & SVIRS SRR VAYA Y SRS AARVARYN: SV

OQ/VAFEV/\ Y

LVAR &= -LVER

(4 53 probe de o) Ko
Vmax / Km

P=<./:0%

= 0) wtees Cilzee S2ba3T 0 Hlme Sl ol 5 Kile odias OLES ol §



bb&uﬁ‘g ul;le ,‘5;

S 3l Vi K S 5 Ky il 581 &
el 4 el el Olid wlie asdlls s S
Sl 1 paad efflux i Jaows 5 i b s
03 e A 03 Jpeihee | GBS
1 p s efflux (g 2eS Oljee 4 i 51 26 Lo
S o sl

efflux o oS cl ol Kb ods S35 axllas
spie Do Jibe oo e by pud
(8) ol il 05 ol @ oo S b
S el gy opl Sl 650 alie anllas
S S s el ol e s e
o dlail gl b 5o Grl o RBS rimes
sy G s der Sl ety ool
bopsend b a5 e andllee ol 53 (YY) 50
Corge Sl S SISt 2T ol 3 bl
ok sl 3 ol Vina/Kiy 2als 5 Ky il 58
ARG Gl Sl S ples o 03 AL
il adsl e 534S (gsl 3l 55 SLC s
(YA) 345 o sdalive Lls 1 3 045 L
glae=d LB 55k 4 e in vivo iy, s
il 4 e el opl 48 sls 2als |, SLC el
A S Sl ol Vigd/Ky Jials 5 Ky
LSS o p e S Jls laallas
aS Wlesls VL& Slllas 5,16 5455 SLC s
SLC e VK s 050l r o
Llos S ol Sladllas (oslaas (Y4) Wb o i)l
oalS Syl 5 Kme ol § 53l om 5 oS
3V8) Wb s a5l S 4 o OF VKo
5 ol 53 SLC il S8l s (s
adllos ol 3 Oz (0Y) Sl o sdalie 3y 0

BE b SLC r:‘...MVmax/Km g:M..M.: 9 g:,«_Jlx.é VJJ:M

SUl & oS e Tr Olie 4 e S5 G e
G e e ¥ Sds & Ok O35 e SAS
5 VLDL Jj dS LDL glalale 55 (s ls jins
bty slaclale Js 43 S ety & S s 5
7285 5SS 5 005l ety oo oJp 2S HDL
0 Jsdor) il gl LG

by gt g (sla o ls CBlE D ks B g

J}‘ZSAJ;Q ﬁh}iu}jg M)&duupu

VAL Y VINENN (2 pws 55 ¢ 8 ee) VLDL-C
AIY O FOEVIVE (s 3 p 8 ) LDL-C
(Fds=2 52 ¢ S ) HDL-C
VYOOV YOI PN (s 53 0 S o) g S
VAR FOF VY EONAE (s 3 p 8 )k S 6 5

ACE==0 FAVN OfE ¥/\A

Y+ f/v YAIAEYIY Gl s 0o r,f_,L,a) oy
SAE N AT ENY (R s 53 p S ) 1S
YA o/Y ATV TV (s 53 p S ) b
FIFAL JEFEFVE YYY (s 55 p S ) ool
P=<./.0*

(0= 0) szt Cilisen (2alo31 0 Hlas B il 5 5Kl okins SLE »3las §

Cou
il glackle oS sy QLI in vitro o
JB b a (R 55 Jpes,Kn VY0000 t) 5
o 2 e 655 S Ce paie G
Llosls olis wlive Sldllas 5,108 o 1 55 gl 5
P Sl Sea S I e cbls &S
T BT e B O e R
YO chle s (YO) wsb anils Ll AS= sy
JB el e Sl s Jses S
e S s S edaline SLC el s glada>e



VWAV Lial /Y ol o235k Jlw

g b/

JopedS pid 31l JalS S 5
HDL a4 Jpnds Jl 5 5l 5 Joud
04D 355 e

Cilaza o A3 e L G ol b ule 3
A L gl bl Sl e O
5 Jspds IDL ceSs 5 b Jspuds
SLC KanS 5 cllad &l b yoes VLDL
b Olse 4l (S Dl ks )l aes 5 AL e
Lo Ml aey SRalS 5 s Gae o bLS
Al (B, -l Glagben S 0

References:

o3l> ials (in vitro  in vivo) i Ll b
S e b L Sole WS ol
Solew 5 0 L Ll s Ll slael S

A3l B e S
5ol dopds glachle o5 5)ls s SLELIS
s Dy e s S5 2 &S5
Jes 6 3505 b o ,Lal 5 (FY YY) Wb e ials
Sty e e B S ol Sl T
Syl 34y landllas (FF 5 YY) 540y 5 ISKals 5T

DB e e ki SRS S ) Jls

1. Gums JG. Magnesium in cardiovascular and
other disorders. Am J Health-Sys Pharm
2004; 61: 1569-76.

2. Feillet-Coudray C, Gueux E, Lab C, et al.
Exchangeable magnesium pool masses in
spontaneously hypertensive rats. Metabolism
2003; 52: 626-30.

3- Hordyjewska A, Pasternak K. Magnesium
role in cardiovascular diseases. Ann Univ
Mariae Curie Sklodowska 2004; 59: 108-13.

4- Vormann J. Magnesium: nutrition and
metabolism. Mol Aspects Med 2003; 24: 27-37.

5. Yang CY, Chiu HF. Calcium and magnesium
in drinking water and the risk of death from
hypertension. Am J Hypertens1999; 12: 894-9.

6. Hasebe N. Oxidative stress and magnesium.
Clin Calcium 2005;15:194-202.

7. Zhang Y, Davies LR, Martin SM, et
al.Magnesium reduces free radical
concentration and preserves left ventricular
function after direct current shocks.
Resuscitation 2003; 56:199- 206.

8. Jennings ML, Adams-Lackey M, Cook KW.
Absence of significant sodium-hydrogen
exchange by rabbit erythrocyte sodium-
lithium countertransport. Am J physiol
1985;249: C63-8.

9. Duhm J, Becker BF. Studies on lithium
transport across the red Cell membrane.V.On
the nature of the Nat-dependent Lit+
Countertransport system of mammalian
erythrocytes. J] Membr Biol 1979; 51: 263-86.

10. Schork NJ, Gardner JP, Zhang LI, et
al.Genomic Association / Linkage of sodium

lithium countertransport in CEPH pedigrees.
Hypertension 2002; 40: 619-28.

11. West IC, Rutherford PA, Thomas TH.
Sodium-lithium countertransport: physiology
and function.J Hypertens 1998 ;16: 3-13.

12. Gruska S, Jendral I, Rettig R, et al
Sodiuny/lithium countertransport and
intracellular calcium concentration in patient
with essential hypertension and coronary heart
disease. Clin Sci 2003; 104:323-7.

13. Lang-Lazdunski L, Heurteaux C, Dupont H, et
al. Prevention of ischemic spinal cord
injury:comparative effects of magnesium sulfate
and riluzole. J Vas Surg 2000; 32 :179-89.

14. Canessa M, Adragna N, Solomon HS, et al.
Increased sodium-lithium countertransport in
red cells of patients with essential
hypertension. N Engl J Med 1980; 302: 772-6.

15. Vareesangthip K, Hanlakorn P, Suwannaton
L, et al. Abnormal kinetics of erythrocyte
sodium lithium Countertransport in renal
transplant recipients. Transplant Proc 2004;
36:1367-71.

16. Mead P, Wilkinson R, Thomas TH. Thiol
protein defect in sodium-lithium
countertransport in subset of essential
hypertension. Hypertension 1999; 34: 1275-
80.

17. Scott MG, Legrys VA, Klutts JS.
Electrolytes and blood gas in: Burtis C, 17-
Ashwood E, Burn D, Tietz Textbook of
Clinical Chemistry and Molecular
Diagnostics. St.Louis, Mo: Elsevier sunders,
2006, chapter 27, p 983-1018.



bb&uﬁ} uIJ',.Sl ,‘5;

18- Butler AR. The Jaffe reaction, identification
of the colour species. Clinica Chimica Acta
1975; 59: 227-32.

19- Henry JB. Clinical Diagnosis and
Management by’ laboratory Methods.
Philadelphia: W.B. Saunders, 2001, 181-2.

20-Fossati P, Prencipe L. Serum triglycerides
determined colorimetrically with an enzyme
that produces hydrogen peroxide. Clin Chem
1982; 28: 2077-80.

21- Bucolo G, David H. Quantitative
determination of serum triglycerides by the
use of enzymes. Clin Chem 1973; 19:476-82.

22- Bachorik PS, Albers JJ. Precipitation
method for quantification of lipoprotein.
Methods Enzymol 1986; 129: 78-100.

23-Parck AC, Jung DH. Free and total
cholesterol. In Bauer, JD. Clinical laboratory
methods. Toronto: Mossby Co, 1982, p546-9.

24- Logan P, Clark S. Nutritional and medical
therapy for dyslipidemia in patients with
cardiovascular disease. AACN Clinical Issues
2001; 12: 40-52.

25- Flatman PW. The effects of magnesium on
potassium transport in ferret red cells. J
Physiol 1988 ; 397:471-87.

26- Hardman TC, Thomas T, Lant AF.
Characterization of the Erythrocyte Sodium-
Lithium Countertransport:Limitations and
assumptions of the and kinetic methodologies.
J Membr Biol 1998;161:197-205.

27- Srinivasan C, Toon J, Amari L, et al
Competition between lithium and
magnesiumions for the G-protein transducin in
the guanosine 5'-  diphosphate  bound
conformation. J Inorg Biochem 2004; 98:691-
701.

28- Batuman V, Dreisbach A, Chun E , et al.
Lead increases red cell sodium- lithium
countertransport. Am J Kidney Dis 1989;14:
200-3.

29-Thomas TH, Rutherford PA, West IC, et al.
Sulphydrylgroup control of SLC kinetics: a
membrane protein control abnormality in
essential hypertension. Eur J Clin Invest 1995;
25:235-40.

30- Rutherford PA, Thomas TH, Wilkinson R.
Na-Li Countertransport kinetics in the
relatives of hypertensive patients with
abnormal Na-Li countertransport activity.
Biochem Mol Med 1997; 62:106-12.

31- Baydas B, Karagoz S, Meral 1. Effects of
oral zinc and magnesium supplementation on
serum thyroid hormone and lipid levels in
experimentally induced diabetic rats. Biol
Trace Elem Res 2002; 88:247-53.

32- Soriano-Carrascosa L, Maldonado-Martin
A, Gil-Extremera B, et al. Magnesium
supplements in the control of carbohydrate
and lipid metabolism. Diabetes and obesity.
Am J hypertens 1995; 8:134A.

33-Djurhuus MS, Klitgaard NA, Pedersen KK,
et al. Magnesium reduces insulin- stimulated
glucose uptake and serum lipid concentrations
in type 1 diabetes. Metabolism 2001; 50:
1409-17.

34-Yamaguchi Y, Kitagawa S,Kunitomo M, et
al. Preventive effects of magnesium on raised
serum lipid peroxide levels and aortic
cholesterol deposition in mice fed an
atherogenic diet. Magnes Res 1994; 7: 31-7.

35- Rayssiguier Y. Role of magnesium and
potassium  in  the  pathogenesis  of
arteriosclerosis. Magnesium 1984; 3: 226-38



