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Abstract

This study aimed to explore the correlation between free radicals and blood pressure
level. The research participants consist of 36 male and female volunteers at the age of 35-60
years. The inclusion criteria were as follows: To have a systolic blood pressure (SBP) > 140 mm
Hg and/or a diastolic blood pressure (DBP) > 90 mm Hg, to have no heart disease, no smoking,
no hypercholesterolemia, no obesity (Body Mass Index, BMI > 25 kg/mz), no diabetes, no chronic
illness, no kidney disease, no target-organ-damage, as well as no secondary hypertension. It was
found that the average systolic blood pressure and diastolic blood pressure of the volunteers were
equal to 151.394+6.99 and 95.39+3.47 mm.Hg, respectively. The free radicals examination was
conducted by the finger-prick capillary blood test to draw 20-microliter droplets of blood. Then,
the analysis was made by using the Form™ instrument for purpose of monitoring free radicals,
whereby the results were expressed as Fort units, mmol/l H202 eq. It was found that the average
FORT (Fort U) was equal to 479.22+81.19. When exploring the correlation between free radicals
and blood pressure level by using Pearson’s correlation, the results revealed that systolic blood
pressure was negative correlation with free radicals (correlation coefficient = -0.612, p-value
<0.001) but there was no correlation between diastolic blood pressure and free radicals.
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free Radical Oxidative Stress
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Systolic Hypertension Diastolic
BP Classification
BP, mm.Hg BP,mm.Hg
Optimal <120 and <80
Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89




Grade 1 Hypertension 140-159 and/or 90-99

Grade 2 Hypertension 160-179 and/or 100-109
Grade 3 Hypertension 180 and/or =110
Isolated systolic hypertension > 140 And <90
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11NA15ANEIY8Y Ramén RODRIGO tagaaz luanuduiiusues Oxidative stress A1l
Essential Hypertensioniﬂﬂijﬂﬂﬂmﬁmaﬁ)ﬂ(blood pressure) iU Blood oxidative stress-related
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parameter 1UR1ENAUAINUFUAINALAZNIZANNAUTARAFI TIUIU 35 1aY 31 AUMUAIAY
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quyninazANSulszniuer 1zgnAneNINNITNATOD LAZRIN1ATI9TA Antioxidant
enzymes activity, reduced/oxidized glutathione ratio (GSH/GSSG), and lipid peroxidation
(malondialdehyde) Tu erythrocytes , plasma antioxidant status, lipid peroxidation (8-isoprostane),
plasma vitamin C and E, and the blood pressure modulators renin, aldosterone, endothelin-1 and
A
homocysteineW1/21 1 UF19981NA19IUEU systolic 1A diastolic blood pressures ZUUYTAUAT
9y @ . . . . .
VIUNU plasma antioxidant capacity (=0.46, p<0.009 (18 r=0.48, p<0.007), plasma vitamin C
levels (r=—0.53, p<0.003 and r=0.44, p<0.02),lt8zerythrocyte activity YD antioxidant enzymes,
and erythrocyte GSH/GSSG ratio Tufifitin1izanuau latingeazil oxidative stress gan311na.
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Farzu ladianuaularialianuduiusny Oxidative  stress-related parameters HIU
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V94 antioxidants 9814 superoxide dismutase (SOD) and vitamin C anadlurIa ANy lag
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muscle cells) AIHATHIAANITHAY ROS  00NU1 B4 Oxidative stress vz lnalvinalsn
Atherosclerosis 91n¥awNa In endI0e19%Y M3RAUYATeNUYEY ROS 1AZ endothelium-
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derived nitric oxide (NO) Fuilunalnidvyiiga daunalumsaannzanuaulaiageiu
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INAVIN angiotensin converting enzyme (ACE) inhibitor 168 Ca channel blocker Fadludunils
UYDINTLUIUNT antioxidant activity (Hirata, Y. & Satonaka, H., 2544)
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waz liansaitiane 18 lulSinafitinzay fegdildinanisazaulusianie Gend
Oxidative stress G?qgﬂu&’ummmmﬂ%uﬂawﬁm LB cancer, autoimmune disorders, aging,
cataract, rheumatoid arthritis, cardiovascular and neurodegenerative diseases 1@ 119NV
awsnvziina lnlunsarunualsunm Oxidative stress TAOATHAA Antioxidant 194 #3051
INNBUBN WU MITTVYTENIUDINIT HTPOIMITIETUA1NY (Pham-Huy, L. A., He, H. &
Pham-Huy, C., 2551)

INNITANYIVOY Sagar azAM bluﬁi@\‘]"llﬁ)ﬁ Oxygen free radicals in essential
hypertension 14nd1791 NADPH oxidase Lﬁ@ﬁuﬁu%’;mg%ﬁ;’mmaﬁmm neutrophil (PMNLs)
uazgﬂuﬂa”lﬂt?wﬁaulﬁfiaslﬁﬁﬁ@ oxygen derived free radical (OFR) lag OFR fnolWAams
wlaounasvesnasaidealaonsanyiil 1&utseraraiinseonidiy healthy controls (Gpl)
11U 10 ﬂuﬁﬁmquazmﬁmﬁauﬁuuaz 26 untreated EH (Gp 1A mild-8, Gp IIB Moderate-
8, Gp 1IC Severe-10) 1azA35991/521fU neutrophils 71 1@01NiA0AVDIIAIAITAT Hawans
AATIZHNUI Chemiluminescence Lﬁll%uﬁ]ﬁhﬂﬁﬁﬂﬁiﬁm (p <0.01) 1UGp IIC (243.04 + 24.9 x
10’ counts per minute) Lﬁ"ﬂlﬁ gUNUGp I1A (2.80 + 1.87), Gp 1IB (34.54 + 30.24) and Gp I (0.52 +
0.15) and SOD aﬂmafinﬁﬁ’uﬁﬁty (p <0.05) Glu‘ﬁ@ EH (Gp ITA 3.9 + 0.3 units per mg protein,
Gp IIB 3.5 + 0.3 and Gp IIC 3.12 + 0.3) tileifieufunguaiunu (4.1 + 0.2) SwiRedu GSH fi
aaad (p <0.05) v EH (Gp IA 11.2 + 1.7 mg per gm protein, Gp IIB 8.5 = 1.1 and Gp IIC 6.6 +
0.3) ileifiouiy Gp1(13.5 + 2.5) daludiifianzanuduTaingasiinnudeandeaiuves
CL 1azANNAUIADA systolic (r=0.7077, p < 0.01) ttag diastolic (r = 0.7965, p < 0.01)11!314 (p<
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4
0.05) ANNAULADA systolic 1AE diastolic VINMUMBULYUITULTAUATITIWAD SOD Aariu

1 9ax

PMNLs 493 EH 9:mstiuduves CL tazan3u1as antioxidants mﬁqﬁu‘imqﬂ'lﬁmgm
mazﬂmJﬁ'uiaﬁ@qwzﬁﬂmﬁuﬁmm membrane NADPH oxidase activity (Sagar, S., Kallo,
I. J., Kaul, N., Ganguly, N. K. & Sharma, B. K., 2535)

The FORT Test (Principle and Standardization of Method) lfid]u Colorimetric test ﬁfale’EQJ N
MNAUANTAYDY OYWUT Amine 0619 Chromagen, ~ ChNH, (4-Amino-N-ethyl-N-
isopropylaniline hydrochloride) Tumsilding fairly long-lived radical cation.

iilonende619ae 11 lua13aza18 ChNH, v Coloured radical cation V04
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Hydroperoxides (ROOH) 1fluTuanafiadesideadaniizamndlusamenysd ua
wgnih liinamsideaniniag catalyzed 910 transition metals 9619 Fe’ uaz Fe'' Tagild
1A secondary reactive redical species formation

ﬂﬁﬁ?mmaﬁgﬁﬂeﬁumm FORT test 19 N13 breakdown 484 ROOH 910 catalyzed metal
Ty derivertive radicals 131 alkoxy (RO) uag peroxy (ROO) ﬁlﬁﬂiuﬂﬁ 1381 Fenton’s

[ 1 dy
reaction A4AUNIAD L1l

R-OOH + Fe* —R-0+OH + Fe''
R-OOH + Fe' - R-00+H +Fe’
RO+ ROO+ 2CrNH, RO +ROO +[Cr-NH," ]

A1MsuanavewunTod Forumplus i 1 FORT unit N8UNINY 7.6 mmol/l 99 H202

(equivalent to 0.26 mg/l) (FORM Free Oxygen Radicals Monitor., 2558)
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Blood Pressure .
(mm.Hg) 1 S.D.

Systolic 151.39 6.99
Diastolic 95.39 3.47
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M3199 6 ANRAYEYYADATE FORT(Fort U)

Free radicals ﬂ']maf.l f"h S.D.

FORT (Fort U) 479.22 81.19
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479.22+81.19 Fort U
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Free radicals : FORT (Fort U)

Blood Pressure

Correlation p-value*
Systolic -0.612%* 0.01
Diastolic -0.257 0.30
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