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The effects of pineapple, watermelon and guava on blood pressure and platelet

function in healthy volunteers

Abstract

Cardiovascular disease (CVD) is the major health problem in Thailand. One of the risk
factor of CVD is associated with the reduction of a potent vasodilator nitric oxide (NO).
The reduction of NO leads to vasoconstriction, elevated blood pressure, and increased
platelet aggregation. Many clinical trials reported that diets rich in fruits and vegetables
have the beneficial effects on adverse cardiovascular events, but the exact mechanisms
of these effects remain uncertain. Watermelon, guava, and pineapple are the important
economic plants of Thailand, and many beneficial effects of these fruits on CVD and other
health problems have been reported. This study investigated the effects and mechanisms
of fresh pineapple, guava, and watermelon on the changes of blood pressure and platelet
function in healthy volunteers. After ingestion of watermelon, systolic and diastolic blood
pressure, heart rate, platelet aggregation induced by ADP and collagen, and angiotensin-
converting enzyme (ACE) activity remained unchanged. The levels of nitric oxide
metabolites (nitrate and nitrite) in whole blood, red blood cell, and plasma were also
unchanged. Guava ingestion lowered both systolic and diastolic blood pressure, lowered
heart rate, and attenuated platelet aggregation induced by low dose collagen but not ADP.
Guava ingestion also increased nitrite levels in whole blood and red blood cells, but had
no effect on ACE activity. Pineapple ingestion reduced diastolic but not systolic blood
pressure and heart rate, attenuated platelet aggregation induced by low and high doses of
both ADP and collagen, increased nitrite levels in plasma, but had no effect on ACE
activity. These findings suggest the beneficial effects of guava and pineapple as natural

supplements for reducing the risk of CVD.

Key Words: Blood pressure; Platelets; Pineapple; Watermelon; Guava; Nitrate; Nitrite;

Angiotensin-converting enzyme
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gunnfl 4°C (Jwaan 1 wifl Tazdy malondialdehyde (MDA) Favdlw lipid peroxidation
product 19835 Thiobarbituric acid reactive substances (TBARs) assay @T’mm’%ad
Spectrofluorometer (18) &n3sznay MDA luwansanazvilfA5ennuy thiobarbituric acid
Lﬁ@L‘ﬂumiﬂs:ﬂauﬁﬂmmigﬂnﬁuuaaﬁ 515 nm uazFMI3eduEA 553 nm 9Nt

fuwramndIunas MDA lagtsuny 1,1,3,3-tetraethoxypropane (TEP) %@Lﬂumimmjm

a IS aa
6. NMINATIZTHHNANVADG

FATTANAMTILNIRAAGI81LUIUATN Graph Pad Prism Lﬂ%&lmﬁﬂuﬁaadmwia:
QQI@UH’ repeated-measures ANOVA with Dunnett's post test fnualian P<0.05 1iu

AnAIBnIdauLanaeI kI InERALNIED @
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7. HAN15398

1 { [ o [
1. ﬂ']‘SﬁﬂH’l Na’uaau,mfadmam‘suﬂﬁzlanaamwmmﬁammzmimmumaomaﬂ

BP change (mmHg)

=~
o]

1.1 A1ANNAWLADA Systolic / Diastolic LAZAAIINITLAKYDIWIID

38m3 iaSesiannuawionsiiadaluiadie Omron 1 TOP Fafiduurudnova
omadasnanGuiulmuiiounsty UanAINNTUUTEMBLEINN 9 30 wWNauds
Falasfl 3 antwSadnassfiaalasd 5

Aaneiina Ainnzitayansaiidlasld Graph Pad Prism Software i3ouifiuy
iayaim repeated ANOVA

[sey1 L] uwaalulifnadanisasuudasmanusiiants systolic, diastolic LAzaAT

o @

naduvasialiedeiidbidn (U 1A-C)

10 A Systolic BP B Diastolic BP
5_
=)
5_
E 1 7z L 6
(O]
0 L . =
T/ 4 6 £ -5
o
& Time (h)
" Time (h) 104

C Heart rate

N

HR change (beats/min)

Time (h)

lﬂl 1 d‘ e =~ s v e s
31]1/1 1 mﬂ’mﬂawuﬂaamnmmaa@LLa:amﬁmimumaamlﬁmaammum

nRINNTUYTTMwianadludu (n = 10)



Nitrite (nM)
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1.2 maauulasuasszau nitric oxide metabolites Twidan
1.2.1 5¢AU nitrite TLAaA NA1F8IN LazINALRDALA

m 1A3=AU nitrite Lag 3T Chemiluminescence assay
Aanzsina Ainnzitayansaiidlasld Graph Pad Prism Software i3suifiny
iagai@m repeated ANOVA
FIWKA  IZ6U nitrite Tifmsasuwudasislwden uasdadaauns agnelsfiaw
wuiszau nitite TuwanmindusliuAsdwannsGudu LLa:Lﬁ'ugaq@ﬁnm 2
Flasadmasnniudsemuiouadludu  udlifanuuandsaiadioddyms
afid (U1 2: A-C)

A. Whole blood nitrite B. Red blood cell nitrite
300- 300-
250- 250
200+ S 2004
=

1504 @ 1501
1004 % 100-
504 504

C T T ) ) ) 1 C ) ) ) ) ) 1

0 1 2 3 4 5 6 0 1 2 3 4 5 6

Time (h) Time (h)

C. Plasma nitrite
300+

2504
2004

150

Nitrite (nM)

1004

504

0 T T !
0 1 2 3 4 5 6

Time (h)

317 2 5zaU nitrite luiiaa (A), Watdoauad (B) uazwalaai (C)

nRISUUITMwbanadludu (n = 10)
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1.2.2 3201 nitrate Tuwanaain
ad [ o . ada . .
ATN3 1A32AU nitrate Llae3D Chemiluminescence assay
Aaneiiua Iinnzitayaneaiidlasld Graph Pad Prism Software i3suifiny
iagaiw repeated ANOVA

g7UNa 32AU nitrate luwanasn lifinsidfsuudas GUA 3)
—_— q]

Plasma nitrate

50
40-

30

Nitrite (uM)

204

104

0 L T T
0 1 2 3 4 5 6

Time (h)

317 3 320U nitrate Tuwasaiwassulsemuitauasludu (n = 10)

1.3 NN IHVBI angiotensin-converting enzyme (ACE) 1%%%&
33m3 15inafia Colorimetric spectrophotometry
Aanzsina Annzitayansaiidlasld Graph Pad Prism Software i3suifiny
ﬁa;‘\jlaiﬂal repeated ANOVA
F3UNA NNIYINIUUDI ACE HunnlituanadNiis 2.5 way 5 72 ludtdatisunuIan
l:l v 1 1 1 1 a o Qs aa d’
U ua lilanuuanavainelivedayneana (3UN 4)

Serum ACE
1501

3
Z I
2
3]
IS
L
Q
<
)
N N %
Time (h)

37 4 M3hauses ACE Turunasiudszmuiitauasludu (n = 10)
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o [ =
1.4 NMINVTNVILNAALADA

35ms 1F ADP anuidudu 1, 2 uaz 4 uM uaz collagen ANNIGNTH 0.5, 1 uaz 2
pug/ml Lﬂuﬁaﬂi:@uﬂﬁﬁ’m’mmmmﬁﬂLﬁamiuﬁﬂLﬁa@ﬁﬁLnﬁmLﬁamgd (Plate-rich
plasma) mnﬁf’ui’@mﬂmzﬂéuﬁm aanaaLRaalasmnaile platelet aggregrometry
pIGRarYAl 3Lﬂ§ﬁ:ﬁ°ﬁa§}ammﬁmm1"ﬁ Graph Pad Prism Software L3zuifinutoys

lag repeated ANOVA

aydwa uasluliddnadudimvhausasndaiaaignnizdudis ADP wia collagen
(3U% 5 A uaz B)

A Platelet aggregation

801
B3 0h

c 3 25h

K=l E 5h

©

(@]

o

o

(@)

<

X

ADP (uM)
100o B Platelet aggregation
B oh
- B3 25h
Qo E 5h
T
(@]
Q
(@]
(@)]
<
N
K 5 v
Collagen (pg/ml)
31U 5 mumznguniuzasndaiiaanignnizgulas ADP (A) uaz Collagen (B)

¥
A

naasuUszmuwtauadludu (n = 10)
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1.5 5£A lipid peroxidation

m 103=AU lipid peroxidation product lunanatrlasinafia TBARs assay
Aenziina Iinnzitoyaniaiialasld Graph Pad Prism Software iw3suifinutdaya
lag repeated ANOVA

a3Wa J2aUN3LAa lipid peoxidation Tuwmssnfitasudn, Taluf 2.5 uas 5 wag

Jutizmuuaslalifanuuandranu (U 6)

Plasma TBARs

0.8+
_ 0.6
S L
32
£ 0.4
<
M
0.2
0.0- T
Q Q \}
O S N

Time (h)

317 6 320U TBARs lunazannassudsemuiitauasludu (n = 10)
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2. msaAnEINaYadlSIRanIsLl YLl asaNAKLA aALAZNITNIIIWBY DY

BP change (mmHg)

< -
tnaataan

2.1 A1AMNAKLADA Systolic / Diastolic LALAATINITLAWYDINA 1D

33m3 MaSesiaanuauidaasiinsaludadia Omron 3 TOP Safidunandrovag
panEaInawIN UL TN SITu uaznAINTUUTEMBLEINN 9 30 wNauis

T luaf 3 niuiadnasiidalusd 5

Aansina Annzitayansaiidlasld Graph Pad Prism Software i3ouifiuy

[ y alag repeated ANOVA

F7UNA HII0Nadan TR UL 8IA1ANUAKRAALAZAATINIAUUBIR a1 93

wofay lagaadnua systolic LN 2 uaz 5, anA1AUAY diastolic 7

TILUIN 2 WA 3 LAZAADAIINITHAUVDIRILANTI NN 2, 3 Uaz 5 HAINTUY TN

W5l (391 7A-C)

5+ A Systolic BP 57 B Diastolic BP
=
C T ) ) 1 jE: C T ! ! '
2 4 6 £ 2 4
-5 g) -5
c
®
S
-104 N a -104 %
* m L *
Time (h) Time (h)
-154 -15-
5 C Heartrate
<
g
?) C T ] ] 1
IS 4 6
(]
2
v T
()]
C
£ 10
S -10-
[0 * * *
T Time (h)

-154

3N 7 MU RUULURININNA WA DALRZDAIINITLAUYDIRA LAVDIDNRINAT

waasLUsEmudSailn (n = 9; *P<0.05)
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2.2 Msulasnuilasuessz@u nitric oxide metabolites Tuidan
2.2.1 50U nitrite TuiAan waraun wazfinldanuag
m 1A3=AU nitrite Lag 3T Chemiluminescence assay
Aanzsina Ainnzitayansaiidlasld Graph Pad Prism Software i3suifiny

“ﬁaga“[ﬂ ¢l repeated ANOVA

D.

o o < d [ . A A X ' A e o A
UM HAITUUTEMUNTIIN 520U nitrite TilRaatNNAwa 19Tty AN LN

@
'
A

{ o et = A X ' o o @ { L
25 uaz 3 (3UN 8A), szau nitite lwdafeauasiatnainsfliiodaynalun

15,2, 25 uaz 3 (gﬂﬁ 8B) du3zau nitrite luwanaan lifmsasuuas (gﬂﬁ"

8C)
A. Whole blood nitrite B. Red blood cell nitrite
300-
S 2504 x
=
o
= 2004
[
50 -
C ) ) 1 150 T T 1
0 2 4 6 0 2 4
Time (h) Time (h)

C. Plasma nitrite

150-
S 100-
S
Q9
S gyttt —
C T T 1
0 2 4 6

Time (h)

317 8 3z nitrite luiaa (A), ialRoauad (B) uazwaaai (C)

waasLUsEmudSailn (n = 9; *P<0.05)
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2.2.2 5¢A nitrate Tuwanaain
ad [ o . ada . .
ATN3 1A32AU nitrate la3D Chemiluminescence assay
Aaneiiua Iinnzitayaneaiidlasld Graph Pad Prism Software i3suifiny
iagai@sl repeated ANOVA

aydna WaaTuLsznmunIalu szau nitrate Tuwanasinlaiinaifeuudas (U7 9)

Plasma nitrate

o
iy

IN
<

3 3= — 5

w
o
s

Nitrate (uM)
N
<

H
<

o

o
N
SN
[«2)

Time (h)

317 9 320U nitrate TuwaaainasTULTEMuUTILL (n = 9; *P<0.05)

2.3 MY angiotensin-converting enzyme (ACE) 1%"3%“
msl“ﬁ' lnA%A Colorimetric spectrophotometry
Aanzsina Annzitayansaiidlasld Graph Pad Prism Software i3ouifiny
ia;ilaiﬂal repeated ANOVA

ayUna nasTudszmudsiu nsviuses ACE lilimaifuuudas (U7 10)

Serum ACE

150-
5

= 100
2
=
S
©

w501
O
<

O-

Q N )
Time (h)

311 10 M3 upes ACE lmarsunassudsemun3sdu (n = 9; *P<0.05)
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o [3 =
2.4 MINWINYdILNAALADA

33ms I ADP anuidudu 1, 2 uaz 4 uM Uaz collagen ANNLGNTH 0.5, 1 uaz 2
pug/ml Lﬂué'amzé:fumiﬁ’mwadmﬁﬂLﬁa@slm‘fnﬁamﬁmﬂﬁmﬁamgd (Plate-rich
plasma) mnﬁf’ui’@mnmzn@uﬁum aanaaLRaalasmnaile platelet aggregrometry
pIGRarYAl 3Lﬂ§ﬁ:ﬁ°ﬁa§}ammﬁmms&ﬁ Graph Pad Prism Software L3zuifinutoys
lag repeated ANOVA

aywa N%’aﬁumiﬁuEl'fu5&msﬁ1mumaam§@Lﬁa@ﬁgﬂmziuﬁw ADP 6 haifiaanu
LANGNNIEDG (Eﬂ‘ﬁ' 11A) ém%’umsﬁ’mmjaamﬁmﬁa@ﬁgnns:@uﬁ’m Collagen

v '

ANMUTUTUEA ) WUINANUETNTYE 0.5 pg/ml MIvhuzadnaalionanadangil

' ] ]
s = =

oA NTlaeh 2.5 uaz 5, Collagen 71 1 ug/ml MINUBBINAALRDARARIALNIA

oA NTILasn 2.5 #2u Collagen 71 2 pg/ml Maviuvasnaatan L asuulag
(3UN 11B)

1001 A
B oh
< 801 3 25h
i) B 5h
T 60
o
S 404
<
N
204
O_
N v ™
ADP conc (uM)
1001 B
B Ooh
£ 25h
BE 5h

%Aggregation

Collagen (pg/ml)

3UN 11 mamenguiuzasniaiaangnnizgulas ADP (A) uaz Collagen (B)

waasLUsEmudSailn (n = 9; *P<0.05)
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2.5 32A1 lipid peroxidation
353 1932@U lipid peroxidation product luwanaainlasinafian TBARs assay
ATTAKS %Lﬂi’]:ﬁﬁa;&ammﬁmm‘lﬁ Graph Pad Prism Software 13suLfisudaya

1ot repeated ANOVA
FIUHE  WAITUUTEMUNIITN  SzaumMTAa  lipid peoxidation luwanaunlufinng

Wasuuaa (gﬂ‘ﬁ' 12)

Plasma TBARs

0.6
S 0.4
3
[%)
14
&
2 0.2

0.0-

o N °
Time (h)

3111 12 320U TBARS TuwanmsinmaaTuUsemunsoiiu (n = 9; *P<0.05)
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3 mMsANEINaYaIaUULIAAaNIT AU aIANAKLABALAZNISNINGIWY DY

[73 =)

NAALADA

3.1 A1ANAWLADA Systolic / Diastolic LAZAAIINITLAKYDIRI IR
350135 IaTeslannuaudoatianoaluiatwa Omron 31 TOP IANAULYUT VDI
pvmnadaIawINIUUEMBEUUzIaln LaznaInTulEmuLiInn 9 30 Wi

~Q A & o a & A A

AUDIT LN 3 MAUWIABNATINTLNIN 5
Aanzsina Annzitayansaiidlasld Graph Pad Prism Software i3ouifiuy

ﬁagaiﬂﬂ repeated ANOVA
F7UNA FUULITNaAaN IR R 8IFNANNAKRAALAZEATINIAUUAIR LA a L

fusiay lagaadianua diastolic AT luN 2, 2.5 waz 3 ud lWANadad1AINAL

systolic 8aT1n1ItduvaIRila (3UN 13A-C)

5+ A Systolic BP 2- B Diastolic BP
=) =)
T T
£ . E
E 6 £
() Q
(@] (@]
8 8
e <
(&) o
o o
m m
47 C Heartrate

HR change (beats/min)
lilJ o
_b-
o

-6- Time (h)

l:i' 1 til s A s v s L=
31]7] 13 AN ILURUBULUAIANNAKLRAALAZDAIINTLALY aamlwadma’mm

WaISUUTeMuEUL=3ain (n = 10; *P<0.05)
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3.2 N3t aswnilasnadszail nitric oxide metabolites Titaan

1804

3.2.1 50U nitrite TuiAan waraun wazinldanuag
m 1A3=AU nitrite Lag 3T Chemiluminescence assay
Aanzsina Ainnzitayansaiidlasld Graph Pad Prism Software i3suifiny
iagai@m repeated ANOVA

aydua  nasiudszmudulziaiu szau nitite lwdealdfimadfouudss (U

'
a

by
' o o A £ ' o o a { {

14A) §I1u32aU nitrite  Iwidaifaauaafsdnadraiivoagnoilasn 1.5 uazlu

1 14 B-C)

P
oA X A e o o Ad A
WaanqLWNmuaU’N?Juﬂﬁ’]ﬂfyﬂ“ﬁ?lwﬁﬂ 1.5, 2 ax 2.5 (El]

A. Whole blood nitrite 300- B. Red blood cell nitrite

Nitrite (nM)

100

Time (h) Time (h)

C. Plasma nitrite
150-

Nitrite (nM)
=
o
3

a1
e

Time (h)

311 14 320U nitrite lwdaa (A), WaiRaauad (B) uazwaaail (C)

WaISUU T uEUL=3ain (n = 10; *P<0.05)
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3.2.2 5¢A nitrate Tuwanaain
ad [ o . ad . .
ATN3 1A3EAU nitrate la3D Chemiluminescence assay
Aaneiiua Iinnzitayaneaiidlasld Graph Pad Prism Software i3suifiny
ﬁ’agﬂ@ﬂ repeated ANOVA

F3UNA WAITUUTEMIUFULLINIW 320U nitrate Tuwagan b dm sl fuwuilag
(3Uh 15)
U

Plasma nitrate

Nitrate (uM)

25 . .
0 2 4 6
. Time (h) ‘
311 15 320U nitrate TuwaadwaITuUIzMUFULzIAlU (n = 10; *P<0.05)

3.3 NN WD angiotensin-converting enzyme (ACE) 1%53%'&
'ﬁﬂl‘f inaita Colorimetric spectrophotometry
Aaneiiua Iinnzitayaneaiidlasld Graph Pad Prism Software i3suifiny
{J/a%JaI@ﬂ repeated ANOVA
auua wasulszmusudzsadu marhemues ACE Suwildwanasudlifing
UANGNNNRDA (3ﬂ“?'i 16)

Serum ACE

200-

S 150
Py

2 100
Q
©
Ll

O 501
<

o_

N N °
Time (h)

311 16 M3vhuves ACE Twersunassudsznusulssailn (n = 10; *P<0.05)
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o 3 -
3.4 NMINVTNVBILNAALRDA

33ms I ADP anuidudu 1, 2 uaz 4 uM uaz collagen ANNIGNTH 0.5, 1 uaz 2
pomludinszdunavnuzaaniafealuiniieaniiindaiieags  (Plate-rich
plasma) IINUWIAMIMZNFUNUY adnaaLRaalaswmnaila platelet aggregrometry

pIGRarYAl 3Lﬂ§ﬁ:ﬁ°ﬁa§}ammﬁmms&ﬁ Graph Pad Prism Software L3zuifinutoys
lag repeated ANOVA

FIUHNR RAITUUTTMURUUZIANLIN MSHauadnaaifaanannizaualis ADP an
_1_:;, o , o , U 9 U
SULINTININ 2.5 UaZ 5 NI 3 ATt (FUN 17A) dmiumIiinuednie

\RaafgnnIzdusay Collagen aNuLTNTUA1 9 wuihanududu 0.5 uaz 1 pg/ml

P
@ o o A

o & A oA < A ] P
ﬂ’li“n’l\‘l’]w’lladmﬂ(ﬂLaa(ﬂa@]mamduuﬂﬁ’]ﬂmﬂﬂi’ﬂ&ld'ﬂ 2.5 R 5 RIN Collagen n 2

13

@ 1 ]
o A o

ng/ml MIvhausasndaiiangnausinslusn 5 ;Ui 178)

100+

A @ oh
£ 25h
c
i) 8 5h
©
(@]
o
()]
(@]
<
X
2 % ™
ADP conc (uM)
100~ B
B Ooh
£ 25h
B 5h

%Aggregation

Collagen (ug/ml)

31U 17 maumznguiuzaaniaiieangnnizgulas ADP (A) uaz Collagen (B)

waasUsEmudulzsadu (n = 10; *P<0.05)
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3.5 32A1 lipid peroxidation

eﬁﬂ 103U lipid peroxidation product lunanaurlasinafia TBARs assay
ATTAKS %Lﬂi’]:ﬁﬁa;&ammﬁmm‘lﬁ Graph Pad Prism Software 13suLfisudaya
1ot repeated ANOVA

ayulua wassulsznndulzsadu seaunsiia lipid peoxidation lwwanaainlaifinng

Wasuuaa (31J°?1' 18)

Plasma TBARS

TBARS (uM)

N 0® %

Time (h)
311 18 3:qU TBARS Tunangamassulsznudulzsailn (n = 10; *P<0.05)
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6. AAIILHHANITIVY

AMIANHIFUIIWIBNINUEAS IALAUIN mM3sulsEmMuemsAdanuazns i dn
asddsznavfidaulumatnilasmanuvesilawsznaeaiden (3, 4, 13) nalndannd
mafnmnuluagin da arsdueuyadaszludnug | waznalnfitig Tty nitric oxide
pathway lagwuinnsuslnaeanmsfidl nitric oxide metabolites Analunisaaanudwion
fusImIinusesiniaiien LLazﬂﬂi’]aamsﬁ’mumaauﬁaLﬁaqwﬁfwaa@Lﬁa@ 4) STt
:nuﬁ%’Uﬁ%}"dﬁfmqﬂizaaﬁlumsﬁﬂmm‘ﬁ( wazna bnvadna iasugia 3 aila fe §ulie
sl wazdlSsdamaifouudssnnudulsfie wazmirhouuesninien

mMyasuinuin mjmmmaﬁm?ﬁuﬂs:ﬂwuLL@aIuwuiﬁ ANANAKLEDALAZEAT
maduvasmlalifmadisuutas aamsduaiieneg ﬁLﬁmﬁaqﬁumsmuqummﬁu
\Haa (30U nitrite 1wiRa LIALREALAY LAZWAEND, JTAU nitrate MWWANRIN WATANT
nusas ACE Tudsn) Ainmsanatalifimadsouudss uaslalifnadanisranuuas
mﬁmﬁa@ﬁgﬂm:@juﬁw ADP %38 collagen wazlifinasiaszaunsifia lipid peroxidation
product 11 WaRN128IANRIFNAT

MIFNINAIRINTT  WUIMaIINEETATIULTEIUNS)  feuduLEents
systolic Lla diastolic a@aaamdﬁﬁfﬂéﬂﬁryﬁ%;ﬂmﬁ 2.5 uaz Talaef 2, 3 Ny (gﬂ‘ﬁ'
7) sammItdupasinloanasfitsalaedl 2.5, 3, 5 (gﬂﬁ' 7) Semaanaasiudn nitite luwidon
wazidadanuasfitRndulugisnandoiu (gﬂ‘ﬁ' 8) aurunalnmsanenududonuas
Sarmaeusesinleailssseenaiuatasiu nitric oxide NIIANEINAGaNITNIRVES
Infadaanuin H3slinaduianmvnausesnaaideals PRP ﬁgﬂﬂs:ﬁuﬁ’m collagen
(ANNTUTH 0.5 ez 1 ug/ml) LL@i"LaJ'ﬁwa@iaﬂ’lsﬁ'mmaaLﬂﬁmﬁa@ﬁgﬂm:{fuﬁw ADP
(31J°?'1' 11) mﬂia%mmsﬁﬂmﬁmumwmw nitric oxide metabolites SINALUIHINN TNV
nAalden (4) udrnamPdseiuaadliifiuin maeuseanaadoalifanusunusy
5% nitric oxide metabolites (nitrite WA nitrate) TUNAFIN GIHANNITUEIN TN
PoINaALEanUaINSI ALY UTaS s B U nmitoann nitric oxide (19) MsAN®A
nalnauifsdesnumaasnwudasanuaudaanwyin A5l nasuismsvnanues
ACE ludsuuazlifinadanisiiia lipid peroxidation

mjummmﬁ'm“?i%’uﬂi:mué‘uﬁ:sﬂﬁmmmé‘mﬁa@ diastolic 8ARIBENINTBEIATY
Aalaef 2, 2.5, 3 FInFNANUGTBADN systolic wazdanmaduasialaliaswuyas
(gﬂﬁ 13) 3200 nitrite luwanauinduidnlaedt 2, 2.5, 3 FeFuRuEIUTIINARAIANN
audan diastolic anad 39anadulyldinnsanasasainudn diastolic SanuAgTasiv
nitrite é’uﬂzmsTfu5@msﬁ7mumaom§@Lﬁamﬁgﬂﬂiziuﬁaﬂ ADP uaz collagen nsluszeiy

o @

° oA P \ o & o & A o A R
(ﬂ’]LLa:g\‘iamwuﬂmﬂm (El]qfl 17) LENITHULINI TV UVILNAALRDAVRIRUU S TANNADY
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) A A ' ) . A a & o & o =2 A A

771390 5 TIWIUNINTLAU nitrite TuwaaiNANLL adnusulzsadsanafina lnauluns
HULINAALREAKENINN nitrite (20) HAGBANIYINIIUVEI ACE WuINFUUzIaluur lbugues
mivhauas ACE aifisufiudeuiudsznu U 16) udldfianauandrsadnedl

wefmANEnE wananiFulssa lidinadaniaiie lipid peroxidation

7. aEﬂNamﬁ{fﬂ

PNANAMNFIBHA NS 3 shanudn  HIINHAaAANAWREaNT  systolic LAz

A L2

diastolic andaMnIdRTaIRila  dudimanuveandaifeafignnizdudin  collagen
32U ud lTnadamIvineuued ACE waznsiia lipid peroxidation &UUzIafiNaA®

ANNAY diastolic LNNuLE lTNadanNan systolic wazliiinadasanmaidusasviala &

]
=

HafugIMIhusenaaliaangnnizdudis ADP  uaz collagen Waluszaudiuaz
swaugd lifinadanistnuues ACE uazniifia lipid peroxidation suuaslylifinade

WRsuulasdn parameter lag ninnuaulafa aasmaduzasiala mMsiausenae

a v dVqu a

lRaa NMIN9uYes ACE uaznisiiia lipid peroxidaton — Wan1v3dah AITFUDAUUNT

Uslnadssnarsulsse iNaaalamamsiialsaluszuuralanaznaaaifoads 14
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