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Abbreviations List <jlaiay) daid

HT Hypertension

NO Nitric Oxide

ED Endothelial Dysfunction

FMD Flow Mediated Dilation

CIMT Carotid Intima Media Thickness

LDL Low Density Lipoprotein

HDL High Density Lipoprtein

HMOD Hypertension Mediated Organ Damage
MPV Mean Platelet Volume

PDW Platelet Distribution Width

FIB Fibrinogen

AHA American Heart Association

ACC American Community of Cardiology
EDCF Endothelium-Derived Contracting Factor
EDRF Endothelium-Derived Relaxing Factor
TOD Target Organ Dysfunction

RAAS Renin-Angiotensin-Aldosteron System
OSA Obstuctive Sleep Apnea

SS Shear Stress

eNOS Endothelium NO Synthase

ESC European Society of Cardiology
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Table 1. Characteristics of the methods for measuring endothelial function. FMD, flow-mediated vasodilation; IVUS, intravascular ultrasound; PAT, peripheral arterial t Ary.
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Cardiovascular
system

* Heart disease
+ Stroke
* Irregular heartbeat
+ Cardiac arrest
(sudden death)
« Heart palpitations
* High blood pressure
+ Dyslipidemia,
high cholesterol
* Mitral valve prolapse
* Angina

Metabolic system

* Metabolic syndrome

+ Vitamin D resistance

* Low serum calcium
and potassium

+ Elevated serum
phosphorus

« Type 2 diabetes

* Kidney stones

+ Chronic fatigue

+ Carbohydrate cravings

« Salt cravings

Respiratory system

* Asthma

« Chronic obstructive
pulmonary disease

+ Other lung or
respiratory condition

Musculoskeletal
system

* Muscle cramps

* Muscle soreness
* Muscle tension

+ Muscle tetany

« Muscle twitches
* Osteoporosis

* Low back pain

+ Osteoarthritis

Female reproductive

system

* Menstrual cramps

* Pregnancy-induced
hypertension

* Pre-eclampsia,
eclampsia

« Premenstrual syndrome
« Spontaneous abortion

Miscarriage
* Low birth weight

Nervous system

« Convulsions

* Migraine, other
headaches

* Anxiety

* Depression

* Hostility

« lrritability

*» Panic attacks

= Hearing loss,
ringing in ears

* Restlessness

« Constant movement

» Hyperactivity

* Insomnia

* Numbness

* Tingling

* Tinnitus

+ Agoraphobia

» Chronic fatigue

= Sensitivity to bright lights

= Sensitivity to loud noises

+ Apathy

+ Spontaneous carpopedal
spasm

Other
+ Constipation

+ Difficulty swallowing
« Some cancers
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Ultrasound Measurement of Brachial Arterial Diameter

Pre:sure Cuff
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Inflate cuff. @ Ischemia below cuff.
~ Distal occlusion Distal vasculature dilates,
(5 min) decreasing vascular resistance

@ Baseline measurement
(up to 1 min)

@ Dramatic increase
in blood flow

@ Endothelium releases Healthy artery dilates
vasodilators and NO
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FMD — Description of flow mediate
dilation technique for in vivo assessment
of conduit artery endothelium-mediated
vasodilation

The
endothelium
FMD(%) = Peak Diameter—Baseline thath's exposed
. . . t t
Diameter/Baseline Diameter © shear stress
secretes NO and
dilates the
artery .

Distal Reactive Brgklal artgry
occlusion by hyperemia diameter is
inflating the ~ Waiting for Cuff totally 40 - 140 measured

cuff 5 minutes deflating seconds again
f‘ /1 Baseline Peak
Diameter Diameter

Time Flow Chart
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1lgiilBag (s gaaall ;\éma‘gl\ )il Cdl:u ;\.ubd 3.1.1
LAyl ol a;ﬁ psyirall de ganal ptiasll il patiall a8 (2) Jsandl pw
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Minimum | Maximum Mean Std.Deviation
Age
38.00 65.00 52.0156 7.69558
(year)
SBP
138.00 165.00 154.8125 9.62285
(mmHg)
DBP
85.00 110.00 95.1563 5.77410
(mmHg)
CIMT
.60 1.3 0.8895 0.16207
(mm)
FMD
4 6.5 5.5211 .65031
(%0)
Mg
1.76 2.41 2.1463 11752
(mg/dl)
HDL
27.30 81.24 46.8288 10.89841
(mg/dl)
LDL
62.58 143.10 111.6583 20.10285
(mg/dl)
MPV
6.90 10.50 8.6109 .85340
(fL)
PDW
37.80 43.00 39.7688 1.21104
(fL)
FIB
185.00 390.00 261.9844 29.81716
(mg/dl)
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bl Bl 8 Jaal) de sanal dabagll i) (3) Jsaad) caug

Raapal) Aty b SR A panal Dbl clpiial) 350

Minimum | Maximum Mean | Std.Deviation

Age
38 65 51.91 7.758

(year)

SBP
137 165 153.05 9.841

(mmHg)

DBP
84 110 94.36 5.582

(mmHg)

CIMT
.60 1.40 8841 18573

(mm)

FMD
4.1 6.9 5.5898 .632880

(%)

Mg
1.95 2.41 2.1438 .09839

(mg/dl)

HDL
31.50 81.24 47.6631 9.69292

(mg/dl)

LDL
72.74 140.50 | 116.3430 16.85357

(mg/dl)

MPV
6.9 10.5 8.634 .8547

(fL)

PDW
37.8 43.0 39.813 1.2114

(fL)

FIB
185 390 261.84 29.757

(mg/dl)
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B ek aly Jaall Ao sanay agyinall degana On Aanlul) Aajall 8 i) 355le (4) Jsaadl G

Jail) dsgarag pgiiiiall dcgana G Lulel) Aajall B cpitiall A5lka 4 Jgaa

i) AT A5 paae i P-Value
Mean£SD Median Mean£SD Median
Independent Samples T Test
HDL | 46.83+10.9 45.3 47.66+9.69 45.95 0.648
MPV 8.61+0.85 8.75 8.63+055 8.8 0.984
Mann-Whitney Test
Age 52.02+7.69 52 51.91£7.76 51 0.935
SBP 154.81+£9.62 160 153.50+9.84 150 0.311
DBP 95.16£5.77 95 94.36+5.58 95 0.453
CIMT | 0.89+0.16 0.9 0.88+0.19 0.9 0.766
FMD 5.52+0.65 5.5 5.59+0.63 5.56 0.582
Mg 2.15+0.12 2.12 2.14+0.098 2.12 0.669
LDL | 113.66+20.10 118.29 116.34+16.85 122.9 0.235
PDW | 39.77+1.21 39.6 39.81+1.21 39.6 0.964
FIB | 261.98+29.82 270 261.84+29.76 270 0.969
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: CIMT 35 FMD a Guaa (yiic ganall 3130 £ 598 4l 8 3.1.2
Jsag dic pearson byl Jelee gl dal e dadall ol paiad cnhll eyall HLasl (S5)dsasdl cuws

c bl gy5ll =8y aie spearman Lalay¥) delass oanhll & 55l

Aalpal) Cpitial ahall £563l) LS 5 0a

R a
i ganal Kolmogorov-Smirnov
Statistic df Sig.
s i) .080 64 .200
Age
Jiad) 112 64 .045
A5 il .236 64 .000
SBP
Jaad) 213 64 .000
ps sl 220 64 .000
DBP
Jiad) .236 64 .000
A5 il 130 64 .009
CIMT
Jaad) 136 64 .005
ps sl 128 64 011
FMD
Jiad) 117 64 .031
A5 il 159 64 .000
Mg :
Jaad) 127 64 .012
s i) .089 64 .200
HDL
Jaad) .100 64 184
s il 152 64 .001
LDL
Jaad) .208 64 .000
A5 il .092 64 .200
MPV
Jaad) 102 64 .097
s il 174 64 .000
PDW _
Jaad) 176 64 .000
A5 il 163 64 .000
FIB
Jaad) 162 64 .000
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Ay Ganll¥) dayall & CIMT ad Gava Jaadly sl Jegene g5 (20) IS5 (6)dsaadl caus

Loala) Uasall 2 CIMT  ad aua Jiblly agiitall S sana £555 6 Jsa

cOfie senall (g Aald Adlias) B8 el

0.9mm ¢ »S1 | 0.9mm s sbus s sl Total
ej.}}ﬁ.d‘ ic gana 22 42 64
34.4% 65.6% 100.0%
Jiad) de gana 23 41 64
35.9% 64.1% 100.0%
Chi-Square Tests
Asymptoc
Value Df Significance
(2-sided)
Pearson Chi-
034 1 .853
Square
CIMT R At L pall g snall Do CIMT it ;‘:ML“‘Y‘ Bl ot gl Aegara
] 0(.:;“: >0
M0.9 o sl

CIMT ua Lilll) Aaal) (b agazitally Jiil Jicgana £58 guiag 20 J<&

cimT

Wo.9 o »
0.9 -
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5655 oy A8 Ayl 8 FMD o o Jially pssyinall iesana £558 (21) U< (7)Jsand) cas

cOfie sanall (Al Adlian) 3558

Loulul) Uayall A FMD cluld i Jailly agayiiall Jegara g5 7dssa

6% (e S 6% (st gl il Total
) 14 50 64
p.53 el A4S gana
21.9% 78.1% 100.0%
14 50 64
Jial) de gana
21.9% 78.1% 100.0%

Chi-Square Tests

Asymptotic Significance

Value df )
(2-sided)
Pearson Chi-Square .000 1 1.000
FMD s o sl s jall b o g el A gana FMD Cisial s daaladl) Alajall & J3ad) s gana
FMD
W%6 o < FMD
W%6 o sl W %6 o sl
W %6 o sieal

FMD Gua auilel) Aajall (B aguyially Jaill i gara £ 68 piagn 21 (<&
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.&}J dﬂ Al ot;]b LU.’DY‘ t\}j (8)9) d}.);“ C_..aﬁ :LA‘J-\-“ Q\J;\i.la\g eﬁw‘ O:QLL)BJY\ LA‘JJ 31.3

g5 JS! ABall olaily LU 15 8 Jsea

szl Bl Jalaa Ao
Al 53yl L)) +1
faa 558 sk Lol (0.99 1 0.90 )
S b Ll (0-89 A 0.70 )
Lo sie sk ksl (0-69 A 0.50 )
TSP ALY (0.49 1 0.30 1)
faa s 53,k Lo (0.29 10.01 )
SAELJIIKPPTRY 0

s Jetay L) Ayl 8 Al clpiiey as il Gl gu BLEY) Ay JS8N5 (9) sl cans

. CIMT 5LDL 5DBP5 SBPs aall (36 (IS5 assyiiall (pn b 383es FMD 5 psusiaedll (s dunlad 28e

Al &fyriag psiiall Gl giea (G Jalid ) w1 9 Jgaa

) L5 Y Jalaa P-Value
Age -0.709 0.001
SBP -0.607 0.001
DBP -0.534 0.001
CIMT -0.619 0.001
FMD 0.894 0.001
HDL 0.213 0.09
LDL -0.64 0.001
MPV -0.358 0.004
PDW -0.329 0.008
FIB -0.349 0.005
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(31 ) 22) JIK&Y) & daaly uhal) Clyuiiag agojiaall Gn Lli¥) GlBle sang

1030 ] ] R? Linear = 0.265 R? Linear = 0.673

DBP
FMD

DBP 5 asyyikall c Aal) jghis by s 23 S FMD 5 aguiall o ABall jgdis (s Jabia 22 IS

R? Linear = 0.070
R? Linear = 0.435

8000

6000

HDL

Age
£

4000

2000

Mg Mg

HDL 5 agisiial) o A8ad) jghis il Jalada 25 JS4 sl g agaiiaall Cm Al el by hbeda 24 JS4

R? Linear = 0.272 N

5500 o0 R® Linear = 0.287
180
15500

= o

S @ v
14500
1am0
3500

180 200 22 240 199 o o "0
Mg Mg

CIMT 5 agsiiall ¢ ABlall gy by labia 27 JS& SBP 4 agiiaall ¢ Al jghy by labda 26 JS&
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wan R? Linear = 0.062 000 R? Linear = 0.278

Jam 14000

am 12000
g ]
= o
-
| 10000
=
8000
5ot
6000
18 oo 20 240
M 180 200 220 240

Mg

MPV 5 asayiiall (Al gkt by Jakda 29 JS& LDL 5 agajitall Gm ABlad) jedis by Jakada 28 JSd

4000 R? Linear = 0.067
@ m o0 @ R? Linear = 0.028

350,00 200 @

4100
300.00
o B o
n o
25000
300
20000 oo
3700
150.00 180 200 220 240
1.80 200 220 240 Mg

Mg

FIB 5 pgitall G 4Bal) jghis by Jalada 31 JS& PDW 4 agajiiall G 48l jghis ibn labada 30 JS&
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Alel) Asyall B a gyl Ao ganal Bbea gl chuaiall (10)Jsaa) cuy

Ailgal) dlajal) & o gajiaal) de ganal daeagl) cpiiall 10J 922

Minimum | Maximum Mean Std. Deviation
Age
38 65 52.02 7.696
(year)
SBP
125 161 149.47 9.935
(mmHg)
DBP
81 108 91.95 6.119
(mmHg)
CIMT
.60 1.30 8739 15575
(mm)
FMD
5.60 10.30 8.3789 1.55368
(%)
Mg
2.00 2.74 2.3500 15132
(mg/dl)
HDL
27.3 82.0 46.813 10.8659
(mg/dl)
LDL
61.0 143.0 111.387 19.7459
(mg/dl)
MPV
6.7 10.4 8.595 .8609
(fL)
PDW
35.0 43.0 39.623 1.8984
(fL)
FIB
185 380 260.03 29.690
(mg/dl)
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1p 53 ieal) e gannal duilgdl) g dpua) Cpsila yall (i (39 Al sl 32 3.1.4
die o gyiaall Ao panal Al Alsyally anlu) A all G dblas) AN @b (B8 g (11) dsaall g
luall Ll Paired Samples T Test laal Leasiul Wi éus (SBP, DBP, FMD, M@) <yl

eadd Y Al clypanal Wilcoxon Signed Ranks Test lodly auhll &0l auads ally 3das

<kl g5l
poayiaall dsganal Clasall G Gl 11J52a
daulad) Al ) duilgdl) dlda yal)
sl , P-Value
Mean+SD Median Mean+SD Median
Paired Samples T Test
HDL 46.83+10.9 45.3 46.81£10.9 44.9 0.942
MPV 8.613+0.85 8.75 8.56+0.86 8.75 0.373

Wilcoxon Signed Ranks Test
SBP 154.81+9.62 160 149.47+9.94 154 0.000

DBP 95.16+5.77 95 91.95+6.12 92 0.000
CIMT 0.88+0.16 0.89 0.87+0.10 0.88 0.052
FMD 5.52+0.081 5.5 8.38+1.55 8.51 0.000

Mg 2.15+0.12 2.12 2.35+0.15 2.32 0.000
LDL 111.66+20.10 | 11829 | 111.39£19.75 118 0.053
PDW 39.77+1.21 39.6 39.62+1.9 40 0.372

FIB 261.98+29.82 270 260.03+29.69 266 0.079

il o bl 3 Gal gl Jaall (32,33,34,35,36,37,38,39,40,41) JISaY! s

aspyiaall de genal Aileilly Ll
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SBP

180.00
170.00
160.00
150.00
140.00
130.00
120.00
110.00
100.00

1 4 7 10131619 2225 28 31 34 37 40 43 46 49 52 55 58 61 64 67

—SBP Aulud dda o —SBP Axilgd Aa 4

asyiial) deganal Auilgil) Alapally dpsled) Aajal) ¢ SBP (B (381 ¢l by Jabia 32 (S5

DBP
120.00
110.00
100.00
90.00
80.00
70.00
60.00
50.00

1 4 7 101316192225283134374043464952555861 6467

—DBP 4l s o —DBP  Auilgs Al

poiiall de ganal Auilgil) Aayally Loslal) Uajall ¢ DBP 3 (34l gkt by Jabia 33 i

CIMT
1.50
190 i AMAAAMW WA
0.50
0.00

1 4 7 1013161922 25283134374043 4649 525558616467
-” £ -”
—CIMT 4wl dda ya
-” -
—CIMT 4l Ada e

pojiiall Ao ganal Ailgdl) dlajally dplel) Aajall ¢ CIMT B 580 jedh by Jabia 34 (<5
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FMD

20.00

AAAL VA AAAAVSA VAVV.V A A

0.00
1 4 71013161922252831343740434649525558616467

—FMD bl Ada ya
—FMD 4silgs A ya

poiiall A ganal Ailgdl) Alasally Lowlo) ajall ¢ FMD 8 380 ek by habada 35 (<&

Mg
4.00
2.00 SO SS e N A A SN A A
0.00

1 5 9131721252933374145495357616569
—Mg L] s ya
—Mg 4zl Ada e

pgitall e ganal Ailgdl) Alayally Loslud) Aajall o Mg (B G80 Jghy by labia 36 J<i

HDL
100.00
80.00
60.00
40.00 _J\/\/\I/V\'V\/\'\/‘WW\A
20.00
0.00

1 5 9131721252933374145495357616569

—HDL aulsl Ua ja —HDL Asilgs Ua ya

posiall Ao ganal Auilgdl) Aajally Apuledl) ajal) ¢ HDL B 54yl by Jabia 37 JSi
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LDL

200.00

150.00

100.00 -/A/\WJW\—\,\N\[

50.00

0.00

1 5 9131721252933374145495357616569
—LDL Apib) Ada ja — DL Asilgd U ya

poaitall de ganal Auilgil) Alasally Aswled) Aayall o LDL (8 (380 gy by labia 38 J<i

MPV

12.00

10.00
8.00 MM‘A'\W\/"
6.00
4.00
2.00

0.00
14 71013161922252831343740434649525558616467

—MPV duluad s jo —MPV 43l Al 4
asriial) ds ganal Auilgll) Alajally Asslel) Aajal) o MPV b (3,80 iy by lalada 39 <

PDW
50.00

0.00
1 6 111621263136414651566166

—PDW 4zulud A o —PDW 4zilgs A 14

pgsiiall Ao ganal Auilgdl) Alayally Loslad) Aajall ¢ PDW B (5,80 jgday by labia 40 <
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FIB

500.00
400.00

20000 MNVW\MWV
200.00

100.00
0.00

15 9131721252933374145495357616569
—FIB 4l s o —FIB duilgs A 1

pgiiall de ganal Auilgdl) Alayally Losilal) Uajall ¢ FIB B 340 gy by Jabia 41 Ji

s Jid) e ganal A3ilgl g Apulad) Cpiila yal) Gy <l pial) B 394l Al 2 3.1.5
Al Alsyall b Jaad) de genal Dabagl) chaiall (12) Jsas o

Aailgal) Alasal) (b Qi) ds ganal ybuagll clpiiall 124502

Minimum | Maximum Mean Std. Deviation
Age (year) 38 83 52.61 8.483
SBP (mmHg) 130 170 152.95 9.970
DBP (mmHg) 90 110 94.37 5.409
CIMT (mm) .60 1.40 .8958 18195
FMD (%) 4.00 6.90 5.5905 65997
Mg (mg/dl) 1.95 2.41 2.1364 10492
HDL (mg/dl) 31.50 81.24 46.5431 9.69292
LDL (mg/dl) 72.74 140.50 117.1430 16.85357
MPYV (fL) 6.9 10.5 8.594 147
PDW (fL) 37.8 43.0 38.773 1.2114
FIB (mg/dl) 185 390 258.84 29.757
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Jird) A ganal Algll Al pally Gaulu) Alasall o dilias) ANS @IS B9 25as ae (13) dsaall G
bl 55l sy lly dasyall cluell palall Paired Samples T Test jlas) liesdind bl cua
s bl gl mnds ¥ all @l yaiall Wilcoxon Signed Ranks Test jLasly

Jirl) deganal Cpilagall G ol 13J 92

daulay) Ada jal) Ailgdh) A yalf
oadal) P-Value
Mean+SD Median Mean+SD Median

Paired Samples T Test

HDL 47.66%9.69 45.95 46.54+9.69 45.95 0.9

MPV 8.63%0.55 8.8 8.59+0.74 8.8 0.8

Wilcoxon Signed Ranks Test

SBP 153.05+9.84 150 152.95+9.97 150 0.671
DBP 94.36+5.58 95 94.37+5.41 93.5 0.705
CIMT 0.88+0.19 0.9 0. 89+0.18 0.9 0.07
FMD 5.59+0.63 5.565 5.59+0.66 5.525 0.812

Mg 2.14+0.098 2.12 2.15+0.104 2.13 0.052
LDL 116.34+16.85 122.9 117.14+15.65 121.9 0.93
PDW 39.81+1.21 39.6 38.77+0.98 38.8 0.89

FIB 261.84+29.76 270 258.84+29.35 268.7 0.96
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pAilgdl) Al jpall (8 Jdid) g o g 3Bl (0 gara O B9 Al 2 3.1.6
Ll Alsjyall 3 Jiall Ao genns agiiaall degene O Adlas] AND @l G958 3 (14) dsad)
=) Independent Samples T Test Lol Lieasiul il cus (DBP, FMD, SBP) cyuaiall dic

pads Y Al aheidl Mann-Whitney Test losly oenhll gyl aadn Ally dlia) ciliedl

s bl ayall
Aailgal) ddajall A& (i ganall G @il 140520
p93iall 4 gara Jirl) 4 gana
siall P-Value
Mean+SD Median Mean+SD Median
Independent Samples T Test
HDL 46.81+£10.9 449 47.66+9.69 45.95 0.641
MPV 8.56+0.86 8.75 8.61+0.85 8.8 0.902
Mann-Whitney Test

SBP 149.47+£9.94 154 152.95+£9.97 150 0.048
DBP 91.95+6.12 92 94.37+5.41 93.5 0.026
CIMT 0.87+0.16 0.9 0. 89+0.18 0.9 0.53
FMD 8.38%1.55 8.51 5.59+0.66 5.525 0.000

Mg 2.35+0.15 232 2.14+0.104 2.12 0.000
LDL 111.39£19.75 118 116.34+16.85 122.9 0.168
PDW 39.62+1.9 40 39.77+1.21 39.6 0.901
FIB 260.03+29.69 266 261.84+29.76 270 0.772
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psvirall degene o Auhall Glpaie b GHl (42,43,44,45,46,47,48,49,50,51) JEYI g

Al Alayall b Jiall e sanes

160
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130

o M Mean SBP
110

100 | |

psaiall o Jaal

duilgdl) Al pal) gﬁ Janl) de ganag 293 yial) de gana n SBP ‘“,A AR Jgd (Al hakia 42 (<&

100

90 -

80 1 i Mean DBP

70 -

60 -

Al Alajal) b Ji)) Aeganag agasikall A8 sana (o DBP b (35l gk Ly i 43 US4
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0.8
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M Mean
0.4 CIMT
0.2
0 !

duilgal) dda yal) gﬁ Jiall ds ganag A5 ikal) dsgana (m CIMT gﬂ G gy Al hahiae 44 J<i

10
8
6
M Mean
4 FMD
2
0 I

dilgl) Al yal) gﬁ Jiad) de ganag o5 ikal) de gana n FMD gA AU eds Al ki 45 J<i
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2.5

1.5 -

M Mean mg

0.5 -

o 52 yiscal Jasl

Ailgal) Adajpall (B (B Asganag agiiitall A gana G MO (2 A1) sedis (b bhis 46 (i

50

30 -
M Mean HDL

10 -

anilg) A pal) gA Jadl de ganag 254 Hial) de gana ¢ HDL gA AU Jeds Al hakia 47 (<&
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Agilg) Adasal) b Qi) Asganag asssikall dS gana (o LDL (b (500 ey by Bt 48 JSi
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duilgsl) Al yal) gﬁ Jind) de ganag o5 ikal) de gana  MPV gA Ao gds Al bkia 49 J<i



135

40

M Mean PDW
10 -

Ailga) Aldasal) b JaRY) Ao ganas asisial) dssana i PDW (b (5,0l ey by Bliis 50 JS5
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200 -

100 M Mean FIB

dnilgl) A pal) ‘._.,A Jid) de ganag 254 ikal) ds gaaa o FIB ‘._.,A GUAl eds Al kb 51 (<&
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1Al g Aplall) (il sal) G 0 93 5i0al) Ao gaal FMID 5 CIMT g 555 A 43180 3.1.7
alglls Loulu) Galssall G asiirall de sanad (CIMT) g5 dans 4ylae (52) ISEN 5 (15) Jsaad) c

Lilgilly Asald) Cpsilapall G agaiital) A ganal (CIMT) 6555 duns Ljlia 15580

CIMT

on 5 s T Total

0.9mm 0.9mm
) . 22 42 64
Aoty Al jal)

34.4% 65.6% 100.0%

20 44 64

Ailgl) Al pal)

31.3% 68.8% 100.0%

Chi-Square Tests

Asymptotic Significance
Value df _
(2-sided)
Pearson Chi-Square | .142 1 707
CIMT it o gt Lo a1 A p g Jiaalt 45 gana CIMT s cams snalaa) Al jall 3 30 Ji0all 2 gara
lo.;tT 4
0.9 - 2l

Lailgilly Lealal) Guilasall (o agajineal) Ao ganal (CIMT) g5 55 dad 43jlia 52 (i

CIMT

0.9 o sl
M0.9 o sl
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Alely A1 (sl G skl fesanad (FMD) 355 s 2lae (53) IS5 (16) Usis s

((P=0.00) sl Jlas] (38 25n, bl el

Ailgally Aanled) Gilagal) (s agasiiall de ganal (FMD) 65 ducs Aislia 16 522

FMD
‘ ‘ ‘ Total
690 (e S 6% s g sal
A yal) 14 50 64
“puliad) 21.9% 78.1% 100.0%
dda jal) 51 13 64
g 79.7% 20.3% 100.0%
Chi-Square Tests
Asymptotic Significance
Value df Y ) :
(2-sided)
Pearson Chi-
42.792 1 .000
Square

FMD e A3l Al jall (2 0 53 350al) S gana

e S
0%

%1

FMD s s Zpusbaa) A jall A 2 g2 Jihall 45 gara
FMD
W%6 o- >
%6 (» sal

Lilgilly Al Cpsilasall Ch pgayiaeall Ao ganal (FMD) 55 dud 45)\50 53 IS
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sduilg ) :\.‘Aﬂigé:\.ubﬁ‘ Q\J#Jexju\@é\gﬂﬁgﬁum‘ dupn 3.1.8
3sas edas Aubll chystie B @l apiina) Gligsie & B AW A (17) Jsaall mass
N psyiia) s A laie A3l LS 4 ) FMD ae aspyinall Sligine o dalag) Ll ale
&l e 33l WS 4il 6} SBP 5 DBP 5 sojinall o duls Ll i8es FMD 8 a5l sk

SBP s DBP & (i) sk 3f) oyl il sinss

A Al il e A (3 AN g a g Sial) Cily giaa (B (AN G ABDad) Al 3 17 Jgda

p sl il gisa A (3 A
siall
Ll ) Jalaa P-Value
SBP_? (34l -0.391 0.001
DBP 4 Gl -0.663 0.001
CIMT G 0.094 0.461
FMD 2 Gl 0.767 0.000
HDL# G4 -0.174 0.168
LDL 4 G 0.128 0.314
MPV 4 -0.039 0.757
PDW4 (A -0.11 0.388
FIB# 3.4 0.071 0.579

JEEYI & daaly bl chsie B Godlly asiial 8 Godl o LY clBle sy

-(54,55,56,57,58,59,60,61,62)
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400 R? Linear = 0.306
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Area Under the Curve

Test Result VVariable(s): Mg

Asymptotic 95%
Std. Asymptotic Confidence Interval
Area a b
Error Sig. Lower Upper
Bound Bound
.928 .033 .000 .863 .993

a. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5
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Test Result VVariable(s): Mg
Positive if Less Than or Equal To" Sensitivity 1 - Specificity
1.0000 .000 .000
2.0400 077 .000
2.1350 231 .078
2.1850 .846 .098
2.1950 1.000 .098
2.2500 1.000 137
2.3600 1.000 510
2.3800 1.000 .549
2.4250 1.000 .588
2.4650 1.000 .647
2.4750 1.000 725
2.4900 1.000 745
2.5050 1.000 .863
2.5350 1.000 .882
2.5850 1.000 922
2.6300 1.000 941
2.6550 1.000 961
2.7000 1.000 .980
3.7400 1.000 1.000
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el Al gade garall | ali (g Ao garal) 6 yaad
e fou sl e fou sl
Positive(Mg) 11 5 16
Negative(Mg) 2 46 48
£ sanal 13 51 64

Cut-off: 2.185
Sensitivity: 84.6%
Specificity: 90.2%
Positive Predictive Value (PPV): 68.75%

Negative Predictive Value (NPV): 95.83%

Chi Square P-value: 0.00
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Abstract
Background And Aim:

Hypertension is a common condition and a leading cause of premature death worldwide. The
endothelium is fundamental to the Homestasis functioning of the heart and blood vessels, and
endothelial dysfunction (ED) represents the first step in the pathogenesis of cardiovascular
diseases and atherosclerosis .Studies suggest a potential role for magnesium in improving
endothelial function and supporting vasodilation. This study aims to evaluate the effect of
magnesium on endothelial function in patients with hypertension by examining its impact on
vasodilation and the structure of the blood vessel wall.

methods and materials:

A randomized, double —blind, placebo-controlled , clinical study was conducted by 128
participants of treated essential Hypertension patients and their ages more than 18 years, and the
sample was randomly divided into two groups: the Placebo group: 64 participants included (31
males and 33 females) they were given placebo, which was starch pills, one pill daily for 6
months. and the Magnesium group included 64 participants(32 males and 32 females), they were
given oral magnesium by 250 mg one pill daily for 6 months. clinical evaluation and vascular
assessments were performed by Flow Mediated Dilation (FMD) and Carotid Intima Media
Thickness (CIMT) and laboratory assessments were perfommed by assessing (HDL-LDL- serum
mg-FIB, and Mean platelets VVolume) for the two groups in the initial stage and at the Final stage
after 6 months.

Results:

The results showed a decrease of mean systolic blood pressure in the Magnesium Group
at the end of the study compared to the placebo group (149.47 + 9.94, 152.95 + 9.97
mmhg, P = 0.04), also mean diastolic blood pressure (91.95 + 6.12, 94.37 + 5.41 mmhg,
P =0.02) And increased Vascular dilation ( FMD) in the Magnesium group compared to
the placebo group at the end of the study ( 8.38 £ 1.55, 5.59 £ 0.66 % P = 0.00), The
results of the final stage of the Magnesium Group also showed compared to the initial
stage decrease in mean systolic blood pressure (149.47+9.94 , 154.81+9.62 mmHg ,
p=0.00) and decrease in mean diastolic blood pressure (91.95 + 6.12, 95.16 + 5.77 mmhg,
P = 0.00) and increase Vascular dilation FMD (8.38 + 1.55, 5.52 £ 0.08 %, P = 0.00) and
the study showed negative correlation between Magnesium concentrations differences
and diastolic blood pressure differences ( r = -0.66, p = 0.001), and positive correlation
between the Magnesium concentrations differences and FMD (r = 0.76, P = 0.00) , the
study did not show an important statistical difference in levels of lipids and fibrinogen,
mean platelet volume and carotid intima media thickness between the groups of
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magnesium and placeboAt a value of 2.185, we obtained a sensitivity of 84.6% and a
specificity of 90.2% to differentiate between the two groups of hypertensive patients with or
without decreased vasodilation. The Chi-square test for independence showed a statistically
significant true correlation between magnesium and vasodilation (P=0.00).

Conclusion:

Magnesium improves vasodilation in patients with hypertension. Its serum levels are
significantly associated with increased vasodilation and it may have a beneficial effect in
reducing systolic and diastolic blood pressure. It did not affect significantly on the level of lipids
, fibrinogen, mean platelet volume and carotid intima media thickness .

Keywords:

Hypertension, endothelium, magnesium, flow-mediated vasodilation (FMD),
carotid artery intima-media thickness (CIMT).
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