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Blood Pressure Systolic mm Hg Diastolic mm Hg
Category (upper #) (lower #)

Normal less than 120 and less than 80

High Blood Pressure 130-139 or 80-89
(Hypertension) Stage 1

High Blood Pressure 140 or higher or 90 or higher
(Hypertension) Stage 2

Hypertensive Crisis higher than 180 and/or higher than 120
(Consult your doctor immediately)

American Heart Association
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Fruits that more reducing blood pressure
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BP Blood Pressure os L
SBP Systolic Blood Pressure [ PRSI S Y |
DBP Diastolic Blood Pressure PR 95 LS
HBP High Blood Pressure VU oyos Lind
DASH Dietary Approaches to Stop Hypertension BN syl o LS St s 1S 335
Y o
PJ Pome granate Juice Ut
WHO ‘World Health Organization Cedlag Sl olejlw
BMI Body Mass Index O 8355 HasLll
NO Nitric Oxide ST S yms
eNOS Nitric Oxide Synthase Enzyme SolnS Sy w3

Al-Gareeb Al. Effect of hawthorn extract on blood pres-
sure and lipid profile in patients with stage | hypertension:
A placebo-controlled, double-blind randomized trial Ali
Ismail A. Al-Gareeb. Mustansiriya Medical Journal. 2018
Apr 3;11(1):52-7

Pujiani I, Nurapriyanti |, Widyawati MN, Ulfiana E. Effect Of
Ambon Banana Consumption To Decrease Blood Pressure
In Pregnant Woman With Preeclamps. InProceedings Of
The International Conference On Applied Science And
Health 2017 Sep 29 (No. 2, pp. 297-301).

Sohrab G, Roshan H, Ebrahimof S, Nikpayam O, Sotoudeh
G, Siasi F. Effects of pomegranate juice consumption on
blood pressure and lipid profile in patients with type 2 dia-
betes: A single-blind randomized clinical trial. Clinical nutri-
tion ESPEN. 2019 Feb 1;29:30-5.

Karlsen A, Svendsen M, Seljeflot I, Laake P, Duttaroy AK,
Drevon CA, Arnesen H, Tonstad S, Blomhoff R. Kiwifruit de—
creases blood pressure and whole—blood platelet aggrega-—
tion in male smokers. Journal of human hypertension. 2013
Feb;27(2):126.

Keane KM, George TW, Constantinou CL, Brown MA, Clif-
ford T, Howatson G. Effects of Montmorency tart cherry
(Prunus Cerasus L.) consumption on vascular function in
men with early hypertension. The American journal of clini-
cal nutrition. 2016 May 4;103(6):1531-9.

Zhao CN,Meng X, Li Y, Li S, Liu Q, Tang GY, Li HB. Fruits for
prevention and treatment of cardiovascular diseases. Nu-
trients. 2017;9(6):598.
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| Diastolic
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The highest, normal blood pressure reading: 120/80 100
American Heart Association g"?!";g/.\g_@;
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Normal less than 120 and less than 80
Elevated 120-129 and less than 80
High Blood Pressure 130-139 or 80 -89
(Hypertension) Stage 1

High Blood Pressure 140 or higher or 90 or higher
(Hypertension) Stage 2

Hypertensive Crisis higherthan 180 and/or higher than 120

(Consult your doctor immediately)

©201/7, American Heart Assoclatio
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DISEASE
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Approximate SBP

Modification Recommendation Reduction Range

: : Maintain normal body weight

- iet rich in fruits, vegetables, low
DASH eating plan fat dairy and reduced in fat

Restrict sodium

ntake <1500 mg of sodium per day 5-6 mm Hg

Be more physically active.
Physical activity Aim for at least 90 to 150 minutes of 5-8 mm Hg
moderate-intensity activity per week.*

Moderation of No more than 2 drinks/day for men

alcohol consumption and 1 drink/day for women s

American Heart Association Y
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DASH DIET

6-8 -—

servings per day
of whole grains

4-5 -

servings per day

Dietary Approaches to Stop
4-5. Hypertensior .5

servings per day
of fruits s per week
of sweets

-4-5

servings per week of
nuts, seeds, legumes

s than 6

js per day of
poultry, fish

===
servings per day

servings per day of of fats and oils
fat-free or low-fat dairy

Source: National Heart, Lung and Blood Institute /Mayoclinic.org
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Blood Pressure % 44+ Endothelial Function
BloodLipids & Y~ " & IR Injury
i FI’LIIt f
Platelets Function &% )\~ A & Oxidative Stress

Thrombosis % X Inflamation

Figure 1. Effects and mechanisms of fruits on cardiovascular diseases (CVDs).
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Flavanols
5.03 mg/ 100g

Phenolic acids
1mg/100¢g

Pugaini,icash,2017

g“:\

95
Kcal/100g
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K
400mg/100g

Mg
34 mg/100g

21
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Flavanols \

oligomeric proanthocyanidins

OlaeaST () guercetrin

guercetin

a o ; " 4 W0
Ismail , mustansiriya medical journal ,2012 5‘”-’\ 23 {i.l‘:
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/ 48 Kcal / 1009

Anthocyanins
171.42 mg/ 100 g

Flavanols =

17.98 mg/100g € = Zhaes 210 mg/lOOg
Phenolic acids f \
84.34 mg/100g / P /mog

Vitamin C

13 mg/100g
124
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Flavanols
0.7 mg/100 g 49 Kcal / 100g
f K
290 mg/100g
Ca+t
25 mg/ 100 g Mg
15 mg/100g

Vitamin C
59 mg/100g 7
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Anthocyanins 51 Kcal/100g

10.13mg/100m| <~\

Ellagic acid

240 mg/100g
206 @ IR /

N \ Mg
Gallic acid ' 11 mg/100g
0.45 mg/100m| / \

Catechin Vitamin C
0.37 mg / 100ml 59 mg/100g
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Table 4. Baseline values (range) and change in BP during the intervention; in the overall study population; and among subjects with optimal BP,
normal/high-normal BP and hypertensives®

Variable Control (n=34) Antioxidant-rich diet (n=33) Kiwifruit (n = 33) P
Baseline Change Baseline Change Baseline Change
(range) (range) (range)
Overall study population 34 33 33
Systolic BP (mmHg) 123 (108-187) 21111 127 (98-160) -2110.7 126 (89-175) —10* £ 11 0.019
Diastolic BP (mm Hg) 83 (70-102) -2188 83 (67-113) —4+74 86 (64-110) —9* £ 11 0.016
Subjects with optimal BP 11 11 12
Systolic BP (mmHg) 112 (108-117) 9(2,16) 109 (98-118) 3(-4,9) 111 (89-119) —1* (-6, 4) 0.011
Diastolic BP (mm Hg) 75 (70-79) 4(-3,11) 76 (67-78) —1* (-4, 3) 74 (64-79) —3%(-7,0) 0.006
Subjects with normal/ 12 13 12
high-normal BP
Systolic BP (mmHg) 127 (120-135)  —-3(-9, 3) 129 (120-139) -2 (-9,4) 127 (120-132)  —13*(-19,-7)  0.046
Diastolic BP (mm Hg) 82 (80-89) —-2 (-8, 3) 82 (80-88) =5 (=11, =1) 84 (80-89) —8%(—14, —4)  0.049
Hypertensives 11 9 9
Systolic BP (mmHg) 153 (140-187) -1(-7,5) 149 (140-160) -10* (-17,-2) 153 (140-175) —15%(-30,-2)  0.041
Diastolic BP (mm Hg) 98 (91-102) -4 (-11,3) 94 (92-113) -6 (-11, 2) 99 (90-110) —13%(-20, -5) 0.043

Abbreviation: BP, blood pressure, *Significantly different from change in the control group (P<0.050, Mann-Whiney test). “BP is non-normally distributed in
the overall study population and within sub-groups.

33




Table 5, Baselne values (range), and change in whole-blood platelet aggregation and ACE activty’

Varigole (ontrol (n=34 Antioxidant-rich dlet (n=3) Kwiftut (n=133) P

Boselne (hange Baseline (hange Baseline (hange

Agaregation (AU} 130(100-183)  =03(-13,00) ~ 130(100-163)  -1.1{-18,-03) ~ 136(100-183) ~ -21*(-31,-14 0009
ACE actvity U) 2742 (68-5923) 309(-05,605 731 (1505-673) ~14(-320,415) 2845 (1184-530) 322 (-580,-1.15) 004

Abbreviation; ACE, angiotensin-converting enzyme. *Sgnificantly different compared with control (P<0.050, Mann-Whitney tes]. “Variables are non-
normaly distibuted; baseline s median (range}; change is medlian (95% C)
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Table 2. Changes m blood pressure from week 0 to week 4, week 8 & week 12 of treatment with hawthorn and
placebo m patients with stage [ hypertension. (Values are given as Mean £SE).

Blood  Drugs Week 0 Week 4 PValue Week 8 P Value Week12 PValue
pressure (mm Hg) (nmHg) W (mmHg)  Week0-8  (mgdl)  Week0-12
Systolic  hawthorn 15395314  14479£207 @' 139.88 £2 81 136.8+3.32

(0=30) (n=29) (n=29) W (n=29) W
placebo  153.08£225 15064£2.30 N.S 148642230 NS 15034£3.05 N.S
(0=30) (n=28) (n=28) (n=2§) P
Diastolic hawthom 9382219 §9.6+143 w 864 £ 2.54 W 84.6+192 W
(0=30) (n=29) (n=29) (n=29)
(1=30) (n=28) (n=28) (n=28)

NS=Not sigmficant usmg pawed samples t-fest
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Acute effects of MC juice on blood pressure and heart rate’

ANOVA
Baseline  |h 2h 3h 4h 5h 6h Th 8h  Effect P
PSBE, mm Hg
60 mL MC 137 £ 3 |35:3"-*|13:3"-“ 243" 15+4 1823 |zs:3" T 0001
Placebo 34+2 130£3 128F3" 17+ 27+2 128+ 129+1* 129+ 131£3 TXT 0.003
PDBEP, mm Hg
60 mL MC §2+3 763 75+3 762 76%2 763 782 782 802 T 0010
Placebo 9+3 763 T*2 752 162 75%2  T6*2 763 813 TXT 0779
MAP, mm Hg
60 mL MC 013 92+3" 97 92+2" 93+3 95+2 952 97x2 T .00l
Placebo 972 94x2" B3+ 93x2 93x2" B¥x2 W2 94x2 97x2 TXT 0014
Heart rate, beats/min
60 mL MC 63+3 612 D3 623 — [ — — 6122 T 0702
Placebo 9+2 60+2 8+2 82 60 + 2 61+3 TXT 0184

' All values are means = SEMs. n = 15. 'S onificant difference between baseline and postintervention (1, 2, 3, 5, or § h), repeated-measures ANOVA:
1P < (.05; °P < 0.01. “Significant difference between placebo and cherry concentrate treatment, 2-factor repeated-measures ANOVA: P < 0.05. MAP, mean
arterial pressure; MC, Montmorency tart cherry: PDBP, peripheral diastolic blood pressure; PSBE, penpheral systolic blood pressure; T, impaifeet, T X T,
time X treatment interaction effect. '1 39’ ff,-"'
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Table 2. Paired T-test test Effect of Ambon banana on systolic blood pressure and diastole in treatment
and control group

Group Blood Mean Mean Mean P
pressure Pre Post  Difterenced

Intervention Sistolic 145 126.171 18.829 0.0001

Diastolic 90 83.4286 6.5714 0.031
Control Sistolic 140 136 4 0.101
Diastolic 91 93 2 0.445

Based on Table 2. the result of paired t-test showed that there was an effect of the use of ambon banana in
the systolic blood pressure treatment group of 0.0001 (P <0.05) and diastole by 0.031 (p > 0,05). Simularly
n systole the effect of banana use on the decrease in systolic blood pressure in groups was 0.101
(p> 0.05) and 1n diastole 0.445 (p= 0.05). :“;:‘} 42 4-;"‘:
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Effect of 6 weeks pomegranate juice consumption by patients with diabetes on
blood pressure.

Blood pressure Intervention group Control group P values
N = 30 N = 30
P‘Iﬂ»‘ P‘I»‘

Systolic Blood Pressure

Before 135+ 1.5 13.0 +£ 2.0

After 12.3 + 2.5 126 + 2.2 <0.02 <0.001
Diastolic Blood Pressure

Before 7.7+ 1.6 79+ 14

After 7.2+ 16 7.8+ 15 <0.03 <0.05

Values of systolic and diastolic blood pressure are demonstrated as mean + SD.
P* p values are for paired comparison of pre- and post-trial values within P]
consuming group (paired t-test).

P™ P values are for comparison between two groups after intervention (co-yariance
analysis). !".;‘!:.4 5;"';
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Adrenal . .
Glands L puilo o Coxs

Angiotensin
Converting Enzyme

Angiotensinogen

: R

Vasoconstriction

Liver

e Blood Pressure === Water Reabsorption

Karlsen,journal of human hypertension,2012
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eNO

O, + L-Arginine —ﬁNO + L-Citrulline
. AN C
Endothelial cells \

Soluble guanylate cyclase

cGTP—'l'h cGMP

\/ Relaxation ;%
Vascular smooth muscle
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 Zhao, C.N., Meng, X,, Li, Y., Li, S, Liu, Q., Tang, G.Y. and Li, H.B., 2017. Fruits for prevention
and treatment of cardiovascular diseases. Nutrients, 9(6), p.598.

* Al-Gareeb, A.I.A., 2018. Effect of hawthorn extract on blood pressure and lipid profile in

patients with stage | hypertension: A placebo-controlled, double-blind randomized trial Ali
Ismail A. Al-Gareeb. Mustansiriya Medical Journal, 11(1), pp.52-57.

* Sohrab, G., Angoorani, P., Tohidi, M., Tabibi, H., Kimiagar, M. and Nasrollahzadeh, J., 2015.
Pomegranate (Punicagranatum) juice decreases lipid peroxidation, but has no effect on
plasma advanced glycated end-products in adults with type 2 diabetes: a randomized
double-blind clinical trial. Food & nutrition research, 59(1), p.28551.
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* Karlsen, A., Svendsen, M., Seljeflot, I., Laake, P., Duttaroy, A.K., Drevon, C.A., Arnesen, H.,

Tonstad, S. and Blomhoff, R., 2013. Kiwifruit decreases blood pressure and whole-blood
platelet aggregation in male smokers. Journal of human hypertension, 27(2), p.126.

e Pujiani, I., Nurapriyanti, I., Widyawati, M.N. and Ulfiana, E., 2017, September. Effect Of
Ambon Banana Consumption To Decrease Blood Pressure In Pregnant Woman With

Preeclamps. In Proceedings Of The International Conference On Applied Science And Health
(No. 2, pp. 297-301).

 Keane, K.M., George, TW., Constantinou, C.L., Brown, M.A., Clifford, T. and Howatson, G.,
2016. Effects of Montmorency tart cherry (Prunus Cerasus L.) consumption on vascular
function in men with early hypertension. The American journal of clinical nutrition, 103(6),
pp.1531-1539. %
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