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Abstract

Background: Given the high prevalence of chronic renal failure worldwide, and the fact that kidneys are the
major means of magnesium excretion from the body, it is speculated that the incidence risk of magnesium
balance disorder would be high in patients under peritoneal dialysis. The aim of the present study was to evaluate
the mentioned patients’ magnesium level and specify the effective factors in this regard.

Methods: The present cross-sectional study was performed on 210 patients undergoing peritoneal dialysis that
referred to Alzahra and Khorshid hospitals in Isfahan City, Iran. Patients’ demographic data such as age, sex,
education status, cause of failure, type of comorbidity, duration of dialysis, and type of dialysis solution were
recorded. In addition, the patients’ serum levels of magnesium, calcium, parathyroid hormone, and KT/V renal
levels (in which K was dialyzer clearance of urea, T was dialysis time, and V was the volume of distribution of
urea in patient's total body) were also assessed.

Findings: The patients’ mean magnesium level was 2.39 * 0.39 mg/dl. There was no significant difference in
the magnesium level between the men and women. Moreover, no significant difference was observed among the
administrations of various dialysis solutions including dextrose 1.5%, 2.5%, and 4.25% as well as icodextrin
7.5% (P > 0.05). However, hypertension had a significant inverse effect with magnesium level (coefficient effect : -
0.100; P < 0.05).

Conclusion: According to the results of the present study, the magnesium level was normal in patients under
peritoneal dialysis. However, hypertension had a significant reverse effect on magnesium level, which was lower
in patients with hypertension.
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Citation: Mortazavi M, Sadeghi Y, Seirafian S, Hosseini SM, Karimi S. Evaluation of Magnesium Level and
Associated Factors in Patients under Peritoneal Dialysis. J Isfahan Med Sch 2020; 38(576): 332-8.

1- Professor, Isfahan Kidney Diseases Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

2- Student of Medicine, Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran

3- Associate Professor, Isfahan Kidney Diseases Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

4- Assistant Professor, Isfahan Kidney Diseases Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

5- Nurse, Peritoneal Dialysis, Alzahra Hospital, Isfahan, Iran

Corresponding Author: Yasaman Sadeghi, Student of Medicine, Student Research Committee, Isfahan University of Medical
Sciences, Isfahan, Iran; Email: sadeghiyasaman72@gmail.com

WA 5 e olea (sadn /OVEF (o leis / YA Jlo— Olgiosl é&ﬁ 04 iils alen YA

http://jims.mui.ac.ir


http://dx.doi.org/10.22122/jims.v38i576.12171
https://orcid.org/0000-0002-9636-2553
https://orcid.org/0000-0001-9213-6420

Vesnu Publications

Olwol SSub 39 031D Alxo

WA VY el ys & b

DOI: 10.22122/jims.v38i576.12581

W9 585 ool 430/ BYF (S0 lods/ piiiad 9 w0 Juw

WAVE/YA iols &6 WAR/YNA 1 oy g )b

V— ol gui (oo g Tolaw 9 C (pmolisg JoSo B o g 09937 (51ad 33 (5319 o yod 4 1Y 5l
b g igo 50 S S 5 g

Ttk alloan Ta 85,18 uge (U Sa g s sulaiel (sl

g 3 Ao

oS

gy ol imgs bl 5l Bam 315 3939 Lewdl Jelge (69 0 C paling b yme ol yons 4 039l (gl 13 o yed il pl oguas 53  Suil GleMbl tdoslo
8 4l 5 JoSo = o9l =005 g1 =05 JoSe m030503 ey Jols 09,5 @iy o (ol ygo & WiSHAN oI5 5 ge 0+ (18 sadlllas Sy 5 23 b
G0y S 1 dpas JoSo line g dian (D duls B g didr VY e & dludin s s o yd FO-Ae S b dddd ¥ to 4 (glon (h5ye Sl oy ped (gl y i8S
3 o3zl b adlas bl > 3] S5 5 V- cignl (plowdl g 9 3 G I (Sss Sope % 3 2 b i AT S ke VeouiS il
b5 15 adlas 3590 One-way ANOVA (501 5l oslizl b ol .05 ¢ 503155l (ELISA) Enzyme-linked immunosorbent assay

Sy g (P < o/ 00) amd ialS ) V=il e sl C pmebing Lol ol oyl Sl gyl sixe yobo 4 0391 (loa (slnog S > V= palighil oo LAl
P <+/-0°) cusl C yualing B pune ol yarn 2 03g)] (lom )3 9 305 09,5 b (615 ime o9l @l ol ol (6 pSanir (yil3l 039)] (clotn 13 3505 09,5 3 A

9 puS) Koyt IS el anilgs 39 — 30y 09,5 55 45 (C ol 5 sl Y3 sino dpuS] Kyt 5 03901 (5l

S5l pyed € maling don (5ol 0T S 25 V= liguil 2 gulS” 45514

c,‘am: » C w‘ot‘gg JoSe A.B)-\M 9 bb,” 6'9‘“ » ‘5)‘9:5 Oy agx VY )ﬁ)is lcons oMo (ige 3,85, el gy (goloisl &B)'
YYAYES A(OVF) YA YA leduol (S 008y alomo oL (w90 3D ST S5 3 9 V= yali 9! (o0 pow

sy e Jlize 50 ol 5168 bl pe 5 (HS04) i) s
b Jgane ssb 0 oS (Sloggd pl b33 Al o 55 & Jama 5 ol
SIS el Bl 5 S sla et s 5l e
) 3,8 o o3 s sl L 5 adsl slaea Y

oo ol Olye 48 lesls Olis a8 LT (gla s
Jol Ol 51 e B b 0Ll 5 Sl 55 1es S 4)1
o re 53 5B 1A (F) Gl feS asdS sl ey 00 S
oo 35m Sl JUI5 o 50 oS Side (g5 1pa S
0) o5 aoe Gy slagolen LIS L 5 By e - B

400
Ly Cel o hd Glacst g O e Jul58l Gl glaaas s
DL R =R 6Laa.l..l‘§” (\) Sl AJiJﬁ S ) .12.:2,4} b,ﬁ L}S/J}ﬂ
-L’j—*:’;g‘ g}f—‘j‘uj J.«JLJ 6[.&@1{1«::]. ;ngt C,&Lv nl",h
0351 3l 4o =) s e Ghualb odas (gates 33 3 Lasa VT .(Y)
L}AL_‘Z).L)_‘ZJ_A.X_;}SWJJ_]GA_’LSQ}‘&SA.L«S
D355 SadenST (SO i) sor adeeS| (CO) oy SaS 55
LSLAaJ_'..'S A.)}_ﬂ -y Jw.ubun L}l:.a Q\)S 9 Lﬁw;})u\:—h g(NOX)
Leeed a5 T (PAN) Ll S5 2 & i «(03) 031 tsle a6

Olnl Oleiuol (Olgial o&sls (59 pole (GeaKisls (509 S3al32 548 09,5 15 5> Ggzmiils -

L')I)-gl WOlganol (Olgamol oKisls v 337) ro}l.r- Goaisls 337 6}9]9.1):3 59; bl =Y

Ol ploleaol WOliaol (L5 f,l.c oy o Kb 3y (G0 a8ils (Ko ss (658091 a0 09,5 coliwsl -V
Ol ool elaal oR2ils ¢ o259 psle (G0aSuils ¢ 5559 (5385508 05,5 (S 7SS 557l 1 Sy (golotel el i J o (Goums 93

Email: eatemady@gmail.com

rra WAY 5 ol (outin /OVS (g0 5led / YA L — Olgios] S, oSl alonn

http://jims.mui.ac.ir

-uado ue sI siyl @

‘pand Aladoud si yaom feulBirio ayy papiaoid ‘winipaw Aue

u1 uonanpoJdal pue ‘uonINUISIP ‘asn PajoLIsaIun sywUad YoIym ‘3stadi| patiodun 0y [eIoJelitio)UON-UONNGLITY SUOWIWO0.) aAEaI)) aU) JO SWIa) ay) Japun panguiIsIp ajdIe ssaooe



http://dx.doi.org/10.22122/jims.v38i576.12581
https://orcid.org/0000-0001-6815-7635
https://creativecommons.org/licenses/by-nc/4.0

OlylSen § (S gy gulaicl Gl

Lacdly 0190 (B 33 3 C (paaling Jase 9 0u 5T (519 5 (5358 (33 55 530

O a0l 04 G e Sl s Shes

o s O (3l SLn S ol Al
e L5 AL Dol ands 5o b ST S0 20 5 V=i
ol g onl e Jols 8 e 5 S Sl s 4 B
3 Ses s G smmen S5 5L lac I )55 e oa
38 es Il Jpene 5 b a4z Sl ki 0§ 85 4 JUL
el 3y e el 1S S e alS L U s
O0) 33,8 ol ol Sl Wl o 55 V= el sl 5

5 V=500l Ol Ll o e Ay (S5l 2555 Clled
-V P WO ARV S CiCI R PR VWO BV
530l e alS el d A 5 e ST S 8 Ol 53 S i
i ol el 03 () el el e 5= il Ol e
il Glad b 555 s Gy Goslps 1 odd sl
Ol sLaS Eel 5 asls e kST S 5 3Ll 4 G50
Al 2 S Sl gm0 Blie 53 .00) L3 8 s B0
Ol 5 (V) AT SO s A 5 ials Cel 5 5b oobe 52
) 33,8 o V=il 05 Ol il o 5 s

541 SO 3l Ols 55 1 A3 Jolse s )
Ol e s Ko s ol 51 s s LaSe V= s 50l
demeS) S 2 e 5 0as b b el LI C s
sloul Eel «(Free radicals) si31 sladlGsly av 5 o gl 5l
3l g o= 4S Coulodd odalin 5 b o adsl O (5 L5
Ogzmer ool Sl 5T b g JUssul LLaS S, 5s ol
OF) Ll e 5500 LB C il

(Sl et Jole e U s Sl S Sl
AeST S 2 slan Ol 635 2 € ol JoSa 5 1pn S5
Saa L sl el o il Sl el a5 plonil = sl
a5 lyn S dlsilon hiss oIl s 1Y G s
AemeST S 25 5 V= i sl o msha (55 2 C il JoSa

A el Wistar sl 5 gl bse 52

g,

055 sriam ks oy Oseslim b b o g5 5l S0l s
53 WIStar o155 3 fse 00 sl (gl ool 53 dd planil dals
(S3lap e Sla e B o aoy S 5 Wk s 05,50
i Sl 53 A S 15 C el JaSe 5 s So )
ol 2 e SO E O La iy 055 Atdls amis A s b 5
LS L Olgial o8 ils i siy 53 GAS (sateS 55 lassn

43 4,6 IR.UI.LREC.1398.076

Wl Lad o leslo gV S Lgs p o 5! xSl
S35 Slagly 5> S i Db WS e b sl
o)Ll e lend Gl a4 015 o calo 31 LAL il

Ot O i il s Caslie (0 05 KlS e &S5 8
Soslsms ol 5 Bl galae djlw 55 (Jobe Shor
b 350 g3Lnl3T L el sl as 13 platllcos | Gy e
a5l L (Vasoconstrictor) ;o5 = iS50,
e 33008 o b S50 et s 55, » (Vasodilator)
S Ol e o slis il 5l el 5 e (Sla s 5o 5l
Nitric ) NO .5 s o Lzl (Prostacyclin) - JSGlabiv s 5 5 oS
eNOS |_.s L5 5 (L-Arginine) .. 3,i-Jl ;I (Oxide
0L = (%) 555 A &5 (Endothelial nitric oxide synthase)
S » (Sheer Stress) i s s sl Col (S5 53 0 e
531 Gl slad sl s (nl a5 e JU 00 lad sk
S g S el ol ol S o 55 05 Ol S
Sl el ST S a5 5 s e sk ol 1 LS
J;Uéwgwloyu,.,\;sfwboyogﬁ)cmuﬁ);ﬁs
W) s 20 5 WG b 4 0 Obr rdse IS
OF poime (5 5 031l ST S 25 as 4ad 030 olS W3 @
= OF 0L glacd ploe 3l estinal U 1 ccml JSCie b
KB ol S Sl 5358 0 S ST S 5 e
A 353 oo @l B INVIVO Lasms 53 18T S 28 03 032 31 53
(3 51 31 ol S5 Gy e (so S i sl y s alax S

Y= b 51 5 (Endothelin-1) \= -5 50 Sl as oly 5 s
Cae (Sl 8 5l SGU(V) 5, S oLl (Angiotensin 1)
V= el 3l ol V= 5l el 51 Sl oS w5 By e (kS
S35 05,8 53 L5 5 acual Al YV ol 5 S5 azy S
syl il o ETg s ETp slapl 4 8,0 Clo odlas
S ETA slaeds ;8 15 V=050l slaeds 1S 5 dsys AD
S sa5 53 V= a5l Ol e al5al 51 oo 55050 L(4) duas e
sl sdalin Ssudl 5 me 53 65503 5l o Sl 5 L
23 s Db ) =il a8 Cl el sdalin (piomans Lol
LS e ;K00 5l e e - o slaisslen 5 0y
1 el 5 Ga,e oslms 4 o3ls ol =i sl (3Ll
SO (ET-1) V=il s NO - Jele 53 .(F) 5 6L 0155 o0
3 S gen Odl sy el 5 S e e S5 S
53 Pt sl esle 53 opl 51 2 W5 s DBl 5 465 5
33,5 o Sl s Shas s Dt wulg 53 5 Bo,e Skesen

L ot bL51 imman don ST 5 me 55 5 5 515 (V)

WAR 5 o ylea (saidn /OVF (gojlas/ YA Jlo— Olginl (S a5 dome TE.

http://jims.mui.ac.ir



OlylSen § (S gy gulaicl Gl

Lacdly 0190 (B 33 3 C (paaling Jase 9 0u 5T (519 5 (5358 (33 55 530

A_.Slgs (ppm L Part per million) ¢ shee 18 53 axks Y+-10
Oy 3,558 LSe35 Oden o 53 ankad +/Y=4/F 035 20
Olgisl e o351 (SLassy 55 Oshn ,8 55 anlad /0 £ /)
Sl LS Godd aslos Ole LOA) 35— 0 s 215 S
Sl s A ke 7 05550 20eS1ss il s 0 (3 S A4S 55
O3le 315 Ko b S 35 i e /A 5 85 S
Cble Ole s S G ad sl SO Lo 5 il
Aeroqual =5 2 Series 200) by 0 oKiws Lo 5 LoV
sk oo polls Hab s O 5n g0 ke o) 2da b (W40
23S A Rl s s

syt s 53 Do plad Sl S5 Sl el L Gl
Slaes S Gl oolod 3sai o )l g (03 5 il
NENWUSUIPUNE U SRR NI B NS
G5 3 ol L Lo e gy ol b 2 2151 g sl TE
033 p S sSle S o Vo v i L DU 5 oelS Blas 055
Ol 5 LA g 08D Dkl 0 SASTp S (o Ve 5 el O
05 sl el A3 gl gl b hise BB SIS0 0 ) e T/O
Sl L (68055 3 oy s Yo o ol L3 e o]
Sles 53 Gty Bl 09 595 5 K S ady Bl 35 V0 sl pYer e g
sk 0 Slandly B 4 planil 423510 (51 YO0 g s L G
las Lo 5 p 50 Graliasl 0oy B basisas pole3 (YD 23 8 i LS
LS (IS S Sl (g3 A

oS 5l enlial Loy (Sla e gad 53 AT S 20 5 56b Ol e
A Jses Koot Y gosly 5 /) Sl L WS 50
CS Sl el L V= sl Ol e 5 (012l emeadls L5 05 2)
S8 ) AV ST gl 5 oY s L ET-
53 oozl gl S 55 el (6,8 o5l (e Eastbiopharm
s g0k | b ELISA S5

e Gl ol 5 Kl IS5 a0 osls aled (Gl ol 5o
5 el laesls (shvanws sl o5 Ll Sl L0S o s
32 & Shapiro-Wilk & se31 51 .03 3 eslizal Laesls s 5
Lnesls 035m0 om0 a5 (1)) i ool Laosls 03 g0 oands
0531 s One-way ANOVA {531 5l (ol o 5 4 525 g
53 .As el .l (LSD) Least significant difference i«
ol sba o pLas (51 (15 nn pedas canlllas 35 50 (slaes S
33l 5 esliad b (ol Sllons A5 43 8 L 53 P < /000
s (version 19, SPSS Inc., Chicago, IL) ‘4 sas—.5 SPSS
A 45— Graph Pad Prism Al b ealizal b Ll gad s 5
s g ol

rled (i el (gl 5L e e ise s B e
G L U (g3lalil | glite o 1 atin S e Sl g

CiEs V) wis o Sl 4 b ige pled (T Sl ey 038 (6
O3 5 Sl 555 2 Ohss b (ania 55 55,0 5 4ids/ e A o b
O3l s Szl ol A 51 dn i g0 e 5L ST
L e iy O3] A S 1,5 S e iy s
Oljze amy cad33 a2 Sldmy 5 A3 0 750 4835 53 eV Lo
Oley U e v Aal58l ud eedg53l o w4 4d3y 2 Y
Co s Olgie 5 sy ol Cils aalsl g (5 503 Sl
Cgo do e e Oyl 53 .(10) W3 S 4 el Guindn
Sl slad sl 3L 350 Ge S v 05 S0 45 sl
C ol JoSe L3 i a8 pbaes S 55 5 odd a8 i
A el s sed 4 515 SO Sl eslinad b sl 5 s g
035 05 kSl S hen Yo da s (il (6l Gl Sl eslinal Ol
La psn jLastl s ST s 4 18 5 O (V) 55 555 53 OL
Cella )Y 5 by, el VY Loyl 3 s La e il i3
Ll (e 5l S il e YEEY Gl b S
05,5 (EXCINOV) 1 50 05 8 Jolis (rnssy ool slaes S
(EXPONOV) S5, -y ;a3 05,5 (EXCIC) JoSls = o3
g als oy S 5 (EXPOC) LS = oyl a3 oy S
pS ol s ol (e Slaes S 0 S3lsa S
S0 = Ko S Loy Yo =00 CUS L ad3s 0 Ol a5 05 S
Cb s do 3 PO s L 4B Vo Sode s ¢ 5 0155 55
o3 YO-FO o L aids O ke 4 W gas Ll 55 5 4y
Sl ppes DA ks el 1) 038 3 5 Dldes il Sy
il Ao ys Ve s e s a1 e L 6L sl Cale
S5 a5 L Dl el i gatin OLL Sl g 3 S 1y
ol Slasilals 0 ga3T Sl 535 2 K3 UL (el b Sl
s A3 PO Ol s o 542 DL b Dy o5 Dl 5 S
AY gaaa 0LL G QT;lm} po2 ()‘,,aﬂjl ool o 4 (GAE
SO 03 Jea 5 (W) 5 doder (el S Lo 53 VO Jolas
(....?o-jg.,._.*.(aj_;»dﬂL_..»Y\/\‘qu x VPO sl as 4]y
3 it ol o3 el slanl (S I icals 5 caSe e 4
(U=l Olgisl (sl S8 S 5 05 ,8) palls 5 sl
e VT lale w0 Oy S 5L 3550 38 Ol i3 S sl
b Ol o5 53 dlw sos T Loy slaedy VT il
melss PV = NRT Jse 3 o b 5l LS S 5 25,5 (pribige
JLzd 5 la e (glos (U1 e (gls it 5l canlons ol 5313 S

(RS AS 5 s L;uJ_;.L‘YTLgl_Aj@QIH s anSo,glsa

*F WAR 5 o ler (satin /OVF (gosled / YA Jlo— Olghol (K5 0aSKiils aloes

http://jims.mui.ac.ir



OlylSen § (S gy gulaicl Gl

Lacdly 0190 (B 33 3 C (paaling Jase 9 0u 5T (519 5 (5358 (33 55 530

Wog 8 o S ST 5 ) =gl ey 7 gl stmlie (51t ANOVA 05051 gl A\ Jgor

JoKo -0 (FTaPT-p i Jao - TN o 0

<oy NAFD YONFE VA XYY £ Y/AY ARYARE: - VAR

V¢ /A \V/70 £ F/AY AT £ F/PY YY/AA £ ¥/YF

YF/O\ £ Y/¥V V40 £V /88 PY/D V= ks 501

VY £ QY Wo 2 mol/D) LS ¢

jJ‘“')/“_()'ij““"°j_)§j>tdl>wﬁ);,(|:’<~/.\. ‘T]2='/\‘V
Ll OLES | (guls e sl ald 05 S

[ mET-1

1

ExCINoV ExPoNov
095
(LSD) Least significant difference _ix 005 s Y JS3

»uajﬁ}&&galﬁhéhe,;w

ng/Lt

oS — s Slres 1S 5 e 5,5 e S 3

A edalin ls mme sl (Al 05,8 5 Saptl—p a3
S 03,5 e e (P <0 /e N P = BA S =V /e
Wiy sy (ol pme Sosle (ragh slaes S 5o uf:jﬂ
Ol dn gy 03 7S B pas alty s &5 laos S 350 53 o8 5o
(S350 = a3 058 55 sl 0L 15 V= el sl ) 6 S
SLaos ;S ey el 0l 3,158 V= sl Sl I o i

i edalin Lg)]édl:u Q}Uj n&&—éb)?—a,ﬁ;d;«ﬁ

1,2,4,5 -
Y. 22,35 mET-1
1,345 2.3.5
1,2,3,4
. Y. o
I:I [
(=)
o)
e o -
¢ S ¢
N Q o
C}@O ({)‘*'Q QO Q)"S 7
<" <7
095

Least significant difference (LSD) x5 O 40 51 @Lﬁ Y e

baes S poled ot V= (el goi) LoDy sl piin (51

el o 1S Slre Gl & Sl bl Laesls

Les S o la e oslisse P <v/o00 (g5ls one s

e
S 5 )= a5l pleSly sl Slme Sl il 5 (S0Le
Jsdr 53 ANOVA 05a3T il ol o 4 baes S S8 4 A5
o e e OLES Y Jsdr glaanil & sboles ool ouel
Sl aallas 550 sloes S o 53 NO S ET-L LSl sl
Gl daos S o ls e Sl a5 L sdalie (5l e
ol 2l S A5 esliul LSD das Oya3l 5l aes S T35 Samlie
el sdalie LB V-8 SIS s

alsl )3 pate o (sl laes S Dl Dl sl Gl 2
05,5 5 by G e Ok slaos S sl o) 4 It
G e U ol pon 5laos S g sl s 1355 on 42535 dal
o sl (g s s A dals 4ty dald e S 5 el
235 h s oy S plas

Sl ey S plad o ) S 3 =il laSl ~ ke
P <y P = A S = V) sy sdalie (5l me
dald 03 S 4 o 15 ET-1 51 6 V0 Ol (05 glaos S
S0l i (Sl min s s S caen s S 1S

D dals ]y e

mET-1

1h

ExCINoV ExPoNov
095
(LSD) Least significant difference s 04031 @l g

Mu«;;;u‘“ﬁnb‘gﬁéua};w

ng/Lt

AJJJ/LW" (IS WA JOZT ) s Y K—i))d_s))_]adl_».h
w‘}é)\}fﬁajwﬁéb};};hM_;JJI—aﬁ
‘5—'/QY)3)}|w>uuu\uM6 u,.iyL.A}

WAR 5 o ylea (saidn /OVF (gojlas/ YA Jlo— Olginl (S a5 dome TEY

http://jims.mui.ac.ir



OlylSen § (S gy gulaicl Gl

Lacdly 0190 (B 33 3 C (paaling Jase 9 0u 5T (519 5 (5358 (33 55 530

&

o
Slar 53 Golsa el s Y ey Gda b oaddlae
s oo G 2 C ol JeSe Gias 5 oesl
sl Wistar sl 5 gle bse 5o denS| s 5 ) —opisil
Sloes,S 53 V= ikl Olgen SRl Kl (oo o) gl
2 V=il O S e e (Sl e
sk ) s s WS e B an €l oS glaes S
S Ol S Rl AaS) x5 e b adaly 2
Do sosmes S O L (S0 —p e 6 S 5s s
53 kS esdalin (6ols pme Doles dals 5 JoSe = el (slaey S
3 oo e S el Ghms Ll glaes S
il dali o3 8 L ke ls pme ol (ST - p S
pa (S22 sme 53 slaes S 3 Vsl Olee (21330
Sles ULKes 5 Calderon-Garciduenas gaallas =5 L
S S8558 53 =il il s g hasn os Wol .ol
Pl il (F) s S adalie Lng S3 I oime
St a8 olas Wig e (ST 3 s V= sl il
25 55 2 (ST UL b tse 65 1ea ST b
3 V=il gladay Ol Luxs 5 i s PreproET-1
53 ET-1 05 0k sl Sooll b cimmen a3l 338
AOF) 22l Ly V=i sl e S2al53l s Ll e da i
a (Sall salauls & 3 Sl 53 el a5 05ST T slaws S
O3 (Y wb aslsy as ET-1 05 ol Salsl s ails e
L ETe gl ,8 5 V= sl 00d i Wl o 5 So I
2as il 1 V= i sl esaas s opl 4 s Aoled Jxe
el s 5503 Ol &S el 0T 31 Sl Easn cnl slaanl (YY)
Sl axdls V=il 5 ade letiS oS Sl C
St Wl e el 0lAST 5T S C sl S ol O
G gy 4 S das a1 2is s e Se T Slansl
Sl 1 V= sl S Olse 5 p gl sl 3 Shee o Ll 5 e
(YY) das
055 Jlas 53 S At Ol (Rl el glaes S 5
e N eSS R Rl BB il S e sl
e (ENOS) JLL sl 5l 4nST G 25 (V0) G psielin
Grie Goladd g Sl ST 5 0 Ol 3l Jol oy il
Qs 5 o5 b ol sk 15 Gl il ke 65 5
3 oekS ol Gty (paes 5 (Co-factors) S i
f@ o3 ol el e by ul s e Jlad (55 5 O 5l 5 5800

or s (V8) Lis 8 o ST G 28 Ul Sl 33l sy (g5l5m 0y ol

Sl e sl ¥ IS s J:Mf/&/:ﬂ‘;w)écjb
<T]2= V88O = \/")H:;AML&ALJAJJ__?rL_»J;ﬁ__{

SlS NO 51 s iy Ol 2 03 laey S (P < v/e)

5 Sodl =i ed 05,5 4 byye Uln n ke 5 L3S

Y. mNO

Y.
*
\-

ExCINoV ExPoNov sals

pmol/ml'l

Least significant difference (LSD) i~ O yﬂ &) I Y -

Wald on 8 5 JaSe Do sbrey S o S eS| ke (51
;x_gé)‘agflmg))wub}.;‘;aa.)&lﬂlna JKJ)JAS)}LQL«A
c6='/\")¢,\_~f’|v\5 QR}ML*:"’JJEJJ&LE"‘NLSLA"J;

(P <00 P =V

mNO

s

ExCINoV 055 ExPoNov

pmol/ml'1

Least significant difference (LSD) x5 O s 51 & o s

Al g 8 5 JoSa b ol pon slaoy S o K 5 eS| e ol

JAL_.«JL!L;{,JT—L‘L»J_‘JU;&:-L;)\:L;ZJJQ)LEs?(_}iijz
M2 = YO S = /AY) el st st ol slaes S s
L&o};ﬂlﬁuﬂj‘yl{o};;ﬁ\).}JQ,MS\&JIQJQ\J'.:A(P<'/'\'
le_,'u“‘.ul_.: QJJK}M_JF‘Q)}S/@H‘W.JJQ

W1 3 (gls e

i

pmol/ml -1

ExCINoV ExCIC ExPoNov ExPoC 1ol
09,5
(LSD) Least significant difference _.is 340 51 zss Jse

Loy S (ool o S5 ST oy s e o)

ad WAR 5 o ler (satin /OVF (gosled / YA Jlo— Olghol (K5 0aSKiils aloes

http://jims.mui.ac.ir



OlylSen § (S gy gulaicl Gl

Lacdly 0190 (B 33 3 C (paaling Jase 9 0u 5T (519 5 (5358 (33 55 530

C R

G oIS (A Ay Oljee Sl 2555 (R ol S b
Cellpn So T Ll cdas 2alS 1y (V= il Jole) Gy e
U lea Sau T o3l €l s lJls e 5o s 0T 2l 33l
~ S = e Glmos S ey sl 503 G 3l G305 A
3 Sk sdal s ol g ekl Bl w1y e 5 oS
5 Sl 03 8 181 S 55 Ole 03 Vi sl e 503 oS 35 0
B Ll | ST S0 Rl Ol it (S2501 o e
Jed ool Jaaml (S0 = pad 03,8 50 W Ole ) 2
31 DSl a3l V=l SV Ol e o 3 S or eeSe
e ST g o (Sa gl = e 05,8 5 2] 25 SV Ol
0L e ol el sl S35 S el sl el
ISR s AR

Ol il €l g oo G s SR g5 il 5o
Eelon Il (glan 53 el copimmen o J2alS )= b5l
Csl el € by 5 08 ST S50 S i Rl 8!
335 e ol Sl

S10508 g S
God g b s (5,53 Go)s3 SaabOLL Sl 4 S 5 sl sallie
oS iils 55 \YaZ/N /00 Fose W sy S LSl o555
& e Sl ety 0 ey e 4 Olgionl oIS 555 ke
355 o 6ol Rl canlllan opl (gl LS 0l e

References

1. Reilly T, Waterhouse JM, Waterhouse J, Budgett R.
Sport, exercise and environmental physiology.
London, UK: Elsevier Churchill Livingstone; 2005.

2. Gunga HC. Human physiology in extreme
environments. Cambridge, MA: Academic Press; 2014.

3. Kargarfard M, Shariat A, Shaw BS, Shaw I, Lam ET,
Kheiri A, et al. Effects of polluted air on
cardiovascular and hematological parameters after
progressive maximal aerobic exercise. Lung 2015;
193(2): 275-81.

4. Nadadur SS, Hollingsworth JW. Air pollution and
health effects. London, UK: Springer London; 2015.

5. Brook RD. Is air pollution a cause of cardiovascular
disease? Updated review and controversies. Rev
Environ Health 2007; 22(2): 115-37.

6. Calderon-Garciduenas L, Vincent R, Mora-Tiscareno
A, Franco-Lira M, Henriquez-Roldan C, Barragan-
Mejia G, et al. Elevated plasma endothelin-1 and
pulmonary arterial pressure in children exposed to air
pollution. Environ Health Perspect 2007; 115(8):
1248-53.

7. Hall JE. Guyton and Hall textbook of medical

el 1 Mg S 2 Sl md 098 4 Ly 21
Sazml S 5 5l (V) a3l 055 e 53 V=0l 231 Sl
O Js w5 (aios )z 055 Ol SR Wlse Gl o)
da oV OIS (giubas S5 50 oty dalsey 58 Olse Al 38l
S A il oen 4 |y i3S > Sliad s sl 5 sl
(YA) 3l S 306 AT S 35 5 il 53 3,08 O
St S Sl Jlal S 5 sl s s
303 A 2 Bap ool 53 edd sl (3 A5 Kl e
by psdishl SO K20 s & cl 0dd 518 AL
23 48 e Sl sl 48T G 25 05 Ol Ll e S5
238 0 U oS 52 A8l S Ol Sl sl s
23 B GlESS,) Jole Olye 4 SIS0 oS o0l L LOVY YA)

S5l 3 Shae 3 ol 0 36 5 35l 5 0 2 Gl 4 O
g e ST G 25 o3 5 Gy SR TA) )05 B0
Ao i (F0) 335 005 (L3 oS 55l el Ly
2 e A6 C el (SL gl 05 s slees S s
Gl 53 s laes S 3 5 A3l L AnST Sz Ol
Ulpn olaimn o3k 0 (JaSo = Sl —opiad 058 wa)ll
el e el 1 (S 1= 005 058 4 s S0
Glacas gl 55 Cudgdoe cpbr hls (Rasn ol
5 Ode (D da s gasl oS slaes aher 1 e opl e

03 Cadgdone (g Slse )5S C‘j‘j‘ s oLl o jeS C).'

S g LAaJ».‘:"YT s 9 L\ho.)w:yi slows

physiology. Saint Louis, MO: Elsevier Health
Sciences; 2015.

8. Higashi Y, Yoshizumi M. New methods to evaluate
endothelial ~ function:  Method for assessing
endothelial function in humans using a strain-gauge
plethysmography: Nitric oxide-dependent and -
independent vasodilation. J Pharmacol Sci 2003;
93(4): 399-404.

9. Deanfield JE, Halcox JP, Rabelink TJ. Endothelial
function and dysfunction: Testing and clinical
relevance. Circulation 2007; 115(10): 1285-95.

10. Briet M, Collin C, Laurent S, Tan A, Azizi M,
Agharazii M, et al. Endothelial function and chronic
exposure to air pollution in normal male subjects.
Hypertension 2007; 50(5): 970-6.

11. Barton M, Yanagisawa M. Endothelin: 20 years from
discovery to therapy. Can J Physiol Pharmacol 2008;
86(8): 485-98.

12. Farrell PA, Joyner MJ, Caiozzo VJ, American
College of Sports Medicine. ACSM's advanced
exercise physiology. Philadelphia, PA: Lippincott
Williams and Wilkins; 2012.

WAR 5 o ylea (saidn /OVF (gojlas/ YA Jlo— Olginl (S a5 dome i

http://jims.mui.ac.ir



OlylSen § (S gy gulaicl Gl

13.

14.

15.
16.

17.

18.
19.

20.

21.

Thomson E, Goegan P, Kumarathasan P, Vincent R.
Air pollutants increase gene expression of the
vasoconstrictor endothelin-1 in the lungs. Biochim
Biophys Acta 2004; 1689(1): 75-82.

Moser MA, Chun OK. Vitamin C and heart health: A
review based on findings from epidemiologic studies.
Int J Mol Sci 2016; 17(8): 1328.

Leandro CG, Levada AC, Hirabara SM, Manhaes-de-
Castro R, De-Castro CB, Curi R, et al. A program of
moderate physical training for Wistar rats based on
maximal oxygen consumption. J Strength Cond Res
2007; 21(3): 751-6.

Coskun S, Gonul B, Guzel NA, Balabanli B. The
effects of vitamin C supplementation on oxidative
stress and antioxidant content in the brains of
chronically exercised rats. Mol Cell Biochem 2005;
280(1): 135-8.

American Physiological Society. Resource Book for
the Design of Animal Exercise Protocols. Rockville,
MD: American Physiological Society; 2006.

Isfahan Department of environment. Air quality of
Isfahan [Online]. [cited 2019]; Available from: URL:
http://www.isfahan-
doe.ir/Index.aspx?page_=form&lang=1&sub=
0&tempname=default&PagelD=5

Archer CR, Robinson EL, Drawnel FM, Roderick
HL. Endothelin-1 promotes hypertrophic remodelling
of cardiac myocytes by activating sustained
signalling and transcription downstream of endothelin
type A receptors. Cell Signal 2017; 36: 240-54.
Tammen H. Specimen Collection and Handling. In:
Vlahou A, editor. Clinical proteomics: Methods and
Protocols. Totowa, NJ: Humana Press; 2008. p. 35-42.
Shapiro SS, Wilk MB. An analysis of variance test
for normality (Complete samples). Biometrika 1965;
52(3/4): 591-611.

Y¥fo

Lacdly 0190 (B 33 3 C (paaling Jase 9 0u 5T (519 5 (5358 (33 55 530

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kaehler J, Sill B, Koester R, Mittmann C,
Orzechowski HD, Muenzel T, et al. Endothelin-1
mRNA and protein in vascular wall cells is increased
by reactive oxygen species. Clin Sci (Lond) 2002;
103 Suppl 48: 176S-8S.

Calderon-Garciduenas L, Gambling TM, Acuna H,
Garcia R, Osnaya N, Monroy S, et al. Canines as
sentinel species for assessing chronic exposures to air
pollutants: part 2. Cardiac pathology. Toxicol Sci
2001; 61(2): 356-67.

Bohm F, Settergren M, Pernow J. Vitamin C blocks
vascular dysfunction and release of interleukin-6
induced by endothelin-1 in humans in vivo.
Atherosclerosis 2007; 190(2): 408-15.

Powers SK, Howley ET. Exercise physiology:
Theory and Application to fitness and performance.
New York, NY: McGraw-Hill Education; 2015.
Fleming 1. Molecular mechanisms underlying the
activation of eNOS. Pflugers Arch 2010; 459(6): 793-806.
Thomson EM, Kumarathasan P, Calderon-
Garciduenas L, Vincent R. Air pollution alters brain
and pituitary endothelin-1 and inducible nitric oxide
synthase gene expression. Environ Res 2007; 105(2):
224-33.

Ignarro LJ. Nitric Oxide: Biology and Pathobiology.
San Diego, CA: Academic Press; 2009.

Kasimay O, Ergen N, Bilsel S, Kacar O, Deyneli O,
Gogas D, et al. Diet-supported aerobic exercise
reduces blood endothelin-1 and nitric oxide levels in
individuals with impaired glucose tolerance. J Clin
Lipidol 2010; 4(5): 427-34.

Pereira AC, Araujo AV, Paulo M, Andrade FA, Silva
BR, Vercesi JA, et al. Hypotensive effect and
vascular relaxation in different arteries induced by the
nitric oxide donor RuBPY. Nitric Oxide 2017; 62:
11-6.

WAR 5 o ler (satin /OVF (gosled / YA Jlo— Olghol (K5 0aSKiils aloes

http://jims.mui.ac.ir



DOI: 10.22122/jims.v38i576.12581 Vesnu Publications

Journal of Isfahan Medical School Vol. 38, No. 576, 4™ Week, July 2020
Received: 02.01.2020 Accepted: 08.06.2020 Published: 26.07.2020

The Effects of Aerobic Training in Polluted Air and Vitamin C Supplementation
on Serum Levels of Endothelin-1 and Nitric Oxide in Wistar Rats

Amin Eatemady-Boroujeni*®, Mehdi Kargarfard®, Hojatallah Alaei®

Original Article
Abstract

Background: There is little information on the effects of exercise in polluted air and vitamin C intake on plasma
factors. The aim of this study was to investigate the effect of twelve weeks of aerobic training in polluted air and
vitamin C supplementation on serum levels of endothelin-1 and nitric oxide in Wistar rats.

Methods: 50 male Wistar rats were randomly divided into five groups of training, training-supplementation,
training-pollution, training-pollution-supplementation, and control. Training protocol consisted of aerobic
training for 40 minutes with intensity of 65%-80% of maximal speed for 12 weeks and 5 sessions per week. The
amount of vitamin C consumed in each rat was 20 mg/kg/day used orally. Plasma levels of endothelin-1 and
nitric oxide were measured at the end of the study. Data were analyzed using one-way analysis of variance.

Findings: Endothelin-1 levels significantly increased in polluted air groups; vitamin C was able to decrease
endothelin-1 levels (P < 0.05). The level of nitric oxide increased significantly in training in polluted air groups.
These results were significantly different from the training-pollution-supplementation group (P < 0.05).

Conclusion: According to the results of this study, vitamin C intake is effective in decreasing plasma levels of
endothelin-1 during exposure to air pollution. The effect of exercise and polluted air on nitric oxide was
significant, and vitamin C alone reduced nitric oxide in training in polluted air group.
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Evaluation of Blood Glycaemia Control and Related Factors in Patients with Type
2 Diabetes Mellitus Using Generalized Estimator Equations (GEE) Model

Samaneh Hosseinzadeh®, Mohsen Vahedi, Saeideh Davar?

Original Article
Abstract

Background: Qualified care and decreased blood sugar can prevent or suspend the side effects in patients with
type 2 diabetes mellitus. The present study aimed to determine the state of glycemic control and related factors in
patients with type 2 diabetes mellitus in the post-diagnosis care period using generalized estimator equations
(GEE) model.

Methods: In this historical cohort study, data from 500 patients with type 2 diabetes mellitus that were under
care in health centers in Golestan Province, Iran, were collected for three years (2013-2014). For each individual,
the biological markers [fasting blood sugar, non-fasting blood sugar, and glycated hemoglobin (HbAlc)] outside
the standard cut-point were counted as the response variable (called the "count of abnormal markers"). This
variable could have numbers from zero to three. A higher number indicated less glycemic control.

Findings: The mean age of the patients was 45.2 years, and 58.8% were women. The "count of abnormal markers"
variable had a very slow downward trend over three years. The results of the model showed that associated
significant factors with increasing “count of abnormal markers" included short duration of care (b = 0.77),
no family history of diabetes (b = 0.47), low age of diagnosis (b = -0.06), obese-overweight (b = 0.03), having a
history of hyperlipidemia (b = 0.31), and having insulin therapy (b = 0.24).

Conclusion: According to the results, glycemic control does not show the desired condition, and in addition to
continuous care and more strictness of patients, their weight, blood lipids, and insulin treatment should be
controlled as well.

Keywords: Type 2 diabetes; Quality of health care; Weights
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