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Abstract

Mentha Cordifolia Opiz is a traditional plant in Thailand and an ingredient in Thai food and herbal medicine. Many
biological activities of the mint family including analgesic, local anesthetic, antioxidant and vascular relaxation effects
have been reported. However, evidence of protective effects of Mentha Cordifolia aqueous extract (MC extract) on the
development of hypertension has not been extensively reported. The purpose of this study was to investigate preventive
and therapeutic effects of MC extract against hypertension in L-NAME-induced hypertensive rats and its involved
mechanisms. To study the preventive effect of MC extract on the development of hypertension in L-NAME-induced
hypertension, male Sprague-Dawley rats received N[omega]-nitro-arginine methyl ester (L-NAME) (50 mg/kg/day) in
drinking water and were either intragastrically administered with MC extract (200 mg/kg/day) or deionized water as vehicle
for 3 weeks. After 3 weeks of treatment, mean arterial blood pressure (MAP) (162.3 + 2.7 mmHg) and heart rate (414.7 +
13.1 beat/min) of rats treated with L-NAME were significantly increased when compared to those of the control group
(92.9 + 5.4 mmHg, 331.7 = 16.2 beat/min) (P < 0.05). Decreased hindlimb blood flow (HBF) was found in L-NAME-
induced hypertensive rats, indicating that hindlimb vascular resistance (HVR) was increased (P<0.05). MC extract
markedly prevented the development of hypertension in L-NAME- treated animals by reducing the MAP 16.7 % as
compared to those of L-NAME rats and this effect was associated with an improvement in HBF and HVR. In addition,
MC extract alleviated the decrease in vascular responses to acetylcholine in the hypertensive rats but not the response to
phenylnephrine. The levels of plasma malondialdehyde (MDA) and superoxide production in vascular tissues were
significantly increased in hypertensive rats. These oxidative markers were decreased in the MC extract-treated group
(P<0.05). In separate set of experiment, the therapeutic effect of MC extract on hypertension was studied in the same way
of experiment as mentioned above but rats received L-NAME for 5 weeks and orally received MC extract the 4" and 5"
week. After 5 weeks of L-NAME treatment, MAP significantly increased (184.3 + 8.7 mmHg) and heart rate comparing to
control group (102.8 + 2.7 mmHg). An increase of HBF and a reduction in HVR were observed in L-NAME hypertension
and these were improved by MC extract. Vascular responsiveness was impaired and high level of oxidative stress markers
were found in rats received L-NAME for 5 weeks. Treatment of MC extract for 2 weeks decreased MAP about 14% in L-
NAME-induced hypertension. Vasorelaxant responses to Ach and SNP were improved by MC extract in L-NAME
hypertension. In addition, MC extract also decreased the excess oxidative stress markers in L-NAME hypertension. MC
extract had no effect on hemodynamic status in normal rats. In isolated aortic ring preparation, MC extract caused
vasorelaxation in all experimental groups. Results of this study indicated that MC extract exhibited inhibitory effects on the
development of hypertension and antihypertensive effects in rats treated with L-NAME, and this effect might be due to the

antioxidant capacity of the extract.

Keywords; Mentha Cordifolia Opiz, L-NAME, hypertension, antioxidant, nitric oxide
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Suidenguiieannl@3uds L-NAME (50 mg/kg) (Hypertensive group) uasnguanusiudonguiiosnnldsuas L-
NAME wieunudloumsanaazszum (200 mg/kg) (Hypertensive + MC extract group) (n=8-10) * P<0.05 Lﬁﬂlﬁﬂuﬁﬂ

normal control, # P<0.05 Weneuny hypertension (ANOVA)

HAvDINIANATEITUNUARANNAUIARALALERTIMTdUYRI ]
Tuflain 3 vesmInaaes nynaaeIzgnianNuRUERALAzsATIMIIAUYEN lINMasAdeALAY (femoral
artery)  NANITNAADINYNTDAARDINUHNAYDINTIAANUALADAN M UADHYNAADIN IATUAT  L-NAME
< o I o A N T N aa N v A A a
(50mg/kg) 1unar 3 dlamiimanuaudoaiinyuediivddyneana (P <0.001) MIMIANUALITEATH INAD
wazlaweaInan (199.1 3.2, 129.1 + 3.5 mmHg Mua191) IaslinuauiaenadalauRasming 162.3 + 2.7 mmHg
d' = @ U ~ Yo %,’ d' AR A @ A = a a 1 @ A
wenSeuieununynguarugui lasmhanldnagdinanuaudesda Inanuas lavod Tndnuazmanuauion
v Y [
[AOAUANNABIMIND 129.6 = 5.1, 76.1 = 7.7 uag 92.9 + 5.4 mmHg AWaAY uen1nillunquuynaassini lasy L-
v
NAME niounallouasanaazszuny (200 mgke) Taanuaudeasalnaniaslaveaindnuazmnnududon
UAAURATANAIRENTHIAAYNINGRA (P< 0.05) (176.4 + 4.8, 98.8 = 6.3 LAy 135.1 = 5.8 mmHg) AaAIluMT 1N 1

dudnms lnaveuden lildiouaraazumds (HBF) wunlunynaaesiildsy L-NAME (50 mg/kg/day) 1ilu

4
°

a1 3 daiiA1 HBF 111D 3.6 £ 0.2 ml/100 g tissue/min Farioonnnquaruguin 14511Hau1na (6.8 £0.3 m1/100
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g tissue/min) uammﬁ“lun@jmgmamﬁiﬁ%’u L-NAME uazgniloudisesaiaazszuni (200 mgkg) funa 3
fland wunasasaazszuniiiumims navesuden ldmeuaiauazamas (5.4 £ 03 ml/100 g tissue/min) (P<
0.05) uaﬂfumﬁziﬂ]aﬁmamwWﬂ'm’mmmm’amillwaéumgﬁaﬂ“lﬂéfwiaudmmzﬂm/iﬁawm’ﬂuwgmamﬁ'ﬁ’%mi L-
NAME (50mg/kg) UANNINY 39.1 + 3.8 mmHg/min/100 g/ml L?'%mmmﬁmvsntjumuﬂuﬁ“lﬁ?mfﬁuﬂna 12.6 + 0.6
mmHg/min/100 g/ml (P< 0.05) uazznunlunguviynaaeaii 135y L-NAME uazgnileudsmsadaazszumi (200
mg/kg) Wuna1 3 dant nuhmsadaazszumiainsaaamanudiumuaems lmaveuden ludmeonaruazn
104 28.5 + 2.2 mmHg/min/100 g/ml (P< 0.05)

dmsumdasuduvesinlylunynasesnguanududen naliauminy 331.7 + 16.2 ASaui Tunynanesii 185y
@15 L-NAME (50mg/kg) Hunan 3 dlanilimdanmaduvesiilaginiinguanusuideandedisiivodidgni
add Aelii iy 4147 £ 13.1a50AN7 usedlsAmuasasaarszumi hifinadesasmsduveuialaiude
nyanusudonlndi 1T uazszmiiaumiy 3683 8.8A5 /Ui waz Tunguiynaaed 1A5ums L-NAME
(S0mg/ke) Huan 3 FlaninZoinia 1@ uazszmitsanmadurewinlaniiy 3635 + 93059an7 Fatonh

1 ci Yo = ] =) [ cs'
ﬂquﬂgmamm"lmu L-NAME (W8408191A87 aduaadlua1siei 1

M3 1 uaaImMANNALdeaTa Inan (systolic pressure; SP) anusu laweaInan (Diastolic pressure; DP) ANAU
IADALAUNDY (mean arterial pressure; MAP) A1m3 Inaveudea ldmonaraazumas (Hindlimb blood flow; HBF)
AMANUAIUMUMT IMaveudeaUsNud1dINeuat (hindlimb vascular resistance; HVR) 1agdas1msduvedriale

(heart rate; HR) “luwgmamﬁa 4 ﬂij:ll (n=8-10) * P<0.001 vs normal control, # P< 0.05 vs hypertension (ANOVA) (n

=8-10)
Normal control Normal control 4 Hypertension Hypertension
Parameters
MC extract + vehicle + MC extract
SBP (mmHg) 129.6 +5.1 136 +4.3 199.1 £3.2% 176.4 + 4.8%#
DBP (mmHg) 76.1+7.7 74.1+4.8 129.1 £3.5% 98.8 £ 6.3*#
MAP (mmHg) 929+5.4 102.5+4.7 162.3 £2.7* 135.1 + 5.8*#
HBF (ml/100 g tissue/min)| 6.8 +0.3 7.4+0.6 3.6 £0.2% 54+£03%
HVR(mmHg/min/100
12.6 £0.6 153+1.8 39.1 £3.8*% 28.5 £2.2%#
g/ml)
HR (beat/min) 331.7+16.2 368.3 +8.8 4147 £13.1* 363.5 +9.3#

wammauaummmmiﬁﬁwa@iﬂwaamﬁﬂﬂ (Vascular reactivity assessments)

nAMInageumMIauvesiasadenlaldmsiinadevasaidon 3 %ia fidAcetylcholine (ACh; endothelium
dependent relaxation) 3, 10, 30 nmol/kg, Sodium nitroprusside (SNP; endothelium independent relaxation) 1, 3, 10
nmol/kg 1182 Phenylephine (PE; alphal adrenoceptor agonist) 0.01, 0.03, 0.1 pmol/kg. wudmu\maaaﬂuudasﬂdmz
aouduae ACh 1Sl dose-dependent Taonynaanslunguanududeaguilesanms1é¥y L-NAME 1
WUIMIADAUDIVDINADARDAAD ACh TUNN dose 1NN 29.7 = 3.0,39.4 + 3.0,45.6+ 3.5 AWaIAL Fafounn
NGUAYNAADIANUAUIROAUNA 38.9 = 1.4,44.5 = 1.3,50.9 = 0.6 odWiiadvyn1vana P<0.05 uazFuiiaule

Nlungurynasssigndmhldinaanusudeagemiemslials L-NAME sawnumsileudemsanaazszun
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= o 2 ' "o
YuRANUINTY 200 mg/kg Hlunai 3 dlaniiu vasaidoaszaeudusne ACh Tunn dose MM 35.1 + 5.0, 48.4
+28,51.9 £ 1.7 MWday F1nnmynaaeinnuauasagan lasu L-NAME iesegiudersgieiiiedingnig
adn P<0.05 awaailuzili 24 drunsaeuduoIvetnasadenas SNP lunynaaewusaznguiy wuniia b
' 9
ANAY HazWDIMIABUTUBIWBIHABAIdoAAD PE Turynaasinguauaudond i 151 L-NAME 1 asuduea
A0 PE 1IN 8.5 + 2.0,24.2 % 3.6,28.9 + 3.5 AWAIAY H0oNIINGUHUNAADIANNAUREAUNA 19452, 41.6 +
6.1, 45.9 = 5.9 poNNNEAIAYNIADA P<0.05 UONIINUUITWUIINIADUAUDIVDIHADAIADAAD PE Tunguny
= v o Y a v A Y Y ! @ 9| 9 v 1 a3
naaeangnynih liinannuadeagedienslials  L-NAME  saunumsileudiemsanaazszunuidiuna 3

o PR v 1 [ v A Ay Yo =) 1 = @ N
aﬂﬂWmu"lmwmﬁNmJwkmmmmmwmamgw“lmu L-NAME Ng9081ia87 ﬂmamclugﬂ‘w 2B

HAvBIATANAEILUNUADIEAD MDA lunaiau uag Mya3na superoxide Turiaoadon carotid arteries

HANMINAADINNTUATNUNTZAD MDA Tunanaun 1ag superoxide Tunaoaidion carotid artery Y8INYNAADIAIY
ﬁmﬁaﬂquﬁmmﬂqﬁ%ums L-NAME (50mg/kg/day) (9.8 + 0.8 uM, 78.5 % 8.3 count/mg dry weight/min @INAIAD) 3
NINGUAYNAADIANUAUIADAUNA (3.6 £ 0.7 uM, 48.9 + 14.2 count/mg dry weight/min AN&1AY) pe el Td AN
ada (P<0.001) uavenalsfmuasaiaazszuiinaanszauues MDA lunanaun (5.4 + 0.8 uM) 1ag superoxide
luviasaden carotid artery (52.0 £ 6.8 count/mg dry weight/min) (P < 0.05) “luﬁymﬂammmﬁmﬁaﬂquﬁmmﬂ"lﬁ’%'u
@15 L-NAME (50mg/kg) taasanagyszunu lilinaneszauvod MDA luwaiaun 3.7 + 1.0 pM) 1a¢ superoxide
luviaeniden carotid artery (48.9 + 8.4 count/mg dry weight/min) TuriynaassnnuAwdenna @Tmﬁmclu;;ﬂﬁ 3A,

3B @143 protein carbonyl WU TutynaasInnnquiin luuanaanu g1a 3¢
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80 7 ?\:lgrr]rgfrngll co_ntrol + MC extract
@@ iypertension + MC extract
Q\D/ 60 m
o
"’5 4 # # 7 B
2 40 | # *
: ' N
: N
8 N
_ N
" A
/
N
0 AN %k:::::::
3 10
Acetylcholine (umol/kg)
B
80 -
C— Normal control
Normal control + MC extract
< 8XJ Hypertension
i/ 60 A B2 Hypertension + MC extract
<
=
©
b 40 A
©
o 7 7
20 1 % %
/ /
% /
. 7 7 A

3 10 30
Sodium nitroprusside (umol/kg)

gﬂ"?'l 2 wamsileundawesmanudideauaundslunsaeuaueaveinasadends ACh 3, 10, 30 nmolkg (A);
1az SNP 3, 10, and 30 pmol/kg (B) Tunynaasinguauauaonllnd (Control group), ﬂa:uﬂamﬁmﬁaﬂﬂﬂﬁﬁ'lﬁ"%”u
nsafaazszImY (Normal control + MC extract group), NANANMAUIABAGLH8191n IR3UAT L-NAME (50 mg/ke)
(Hypertensive group) taznguanusudenaguiieann@suas L-NAME wienduiloumsataazssun (200
mg/kg) (Hypertensive + MC extract group) (n=8-10) * P<0.05 Lﬁmﬁemﬁu normal control, # P<0.05 Lﬁﬂlﬁﬂuﬁﬂ

hypertension (ANOVA)
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3 Normal control

. Normal control + MC extract
X 60 - =3 Hypertensi_on
E_’ B®8 Hypertension + MC extract
<
=
o 40 A
"~ 20 - é

Z

0.01 0.03

Phenylephrine (umol/kg)

gﬂ“?i 3¢ wamsasuaswesainusudeaununielunsaeudueeasadenns phenylephrine Tuuiia
0.01, 0.03 t1az 0.1 pmolkg TunynaavINguANAABAYNA (Control group), ﬂa:mamﬁmﬁaﬂﬂnaﬁ'lﬁ’%umiﬁﬁﬂ
#23204U (Normal control + MC extract group), ﬂ’cjummﬁmﬁ@ﬂquﬁmmﬂ"lﬁ%"ums L-NAME (50 mg/kg)
(Hypertensive group) uazﬂf;jmmmﬁmﬁaﬂqmﬁm%m‘lﬁ’%ums L-NAME wieunuiloumsanaazszund (200
mg/kg) (Hypertensive + MC extract group) (n=8-10) * P<0.05 Lﬁ'm‘ﬁauﬁu normal control, # P<0.05 Lﬁ'mﬁﬂuﬁu
hypertension (ANOVA)
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12 4

—i%

10 A

Plasma MDA (uM)

Control Normal control Hypertension Hypertension
+ MC extract + MC extract

60 - #

(Count/mg dry wt/min)

40 A

20 A

Lucigenin-enhanced chemiluminescence

Control Normal control  Hypertension Hypertension
+ MC extract + MC extract

2.5 1

Wf

1.5 4

1.0 4

Plasma protein carbonyl
(umol/kg protein)

0.0

Control Normal control Hypertension Hypertension
+ MC extract + MC extract

50 3 naaaszAvves MDA Tuwaraun uag superoxide Tunaeaiden carotid artery TUHYNAABINGUANUAMIADA
1/n& (Control group), ﬂ’cjmamﬁmﬁaﬂﬂﬂﬁﬁ"lﬁ'%”umsﬁﬁ'ﬂﬁzimmﬂ (Normal control + MC extract group), NQUAIN
fuidenguileannl3ues L-NAME (50 mg/kg) (Hypertensive group) uagnguanusuidoaguiiosnnldsuas L-
NAME néoutufleumsanaazszuni (200 mg/ke) (Hypertensive + MC extract group) (n=8-10) * P<0.05 1ijoifiguriy

normal control, # P<0.05 tietfguny hypertension (ANOVA)
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@

2. NN (Therapeutic effects)
Han1sNAaedINMIiaanuaudeaianydlaazasimuilunynaaei1asy L-NAME sgiimanu

@ I a Vo o I %~y ' 1Y a a

Aupeada Inan (systolic pressure; SP) (N1NY 157.3 + 4.4 mmHg Tudain 1 FaliamnnananuauwdeadaInan

Tunynaae 1u'1850 L-NAME (128.0 £ 4.1 mmHg) peniiisddgynieada (P < 0.01) nazannududoada Inan

4
A 1

ly 1 Yo [ o 2 Y ! o W o o
ufiagennlunynased 11850 L-NAME Tuis 5 ddad uonnmiudamonasanaazszuni lilinaaannudu

= v o

' @ a [ o 4 ' ' { Y a 4
doalunynaasinguanuau@eatndluny 5 dilawi  dawlungurynasesigngmihldineanuaudengauas

a

' P ¢ '

ll@%}i‘ﬂﬁﬁﬁﬂﬂﬁgigu‘lfiuiuﬁﬂ?ﬂﬁﬂ 4 Uy 5 UU ‘W’U’Nﬁﬁﬁﬂﬂﬁgiglﬁ’i‘LlllE]‘VI‘ﬁiﬂH1ﬂ’Nﬂﬂulﬁﬂ@]q%ﬁ@QQWﬂﬂﬁiﬁ}
o s ' v A a A 1w % ' oA @

@15 L-NAME Tagludilanin 5 annusudd Indnazliammny 161.3+4.9 mmHg Fafooniviynaasingui lasy

@13 L-NAME (18408191087 211.5 + 6.9 mmHg (P < 0.01) A431/91 4

[ week (1)
week (2)
KX week (3)
R week (4)
XX week (5)

250 A

200 A

* #
*

150 -

XS

AN AN

100 A

P00

AN A

X

2

50 1

Systolic blood pressure (mmHg)

0700%

2

\)\\\\\\\\\\\\\\\\\\\\\\\\\\\\N

R T Y

P Y

".v

Control  Normal control Hypertension Hypertension
+ MC extract + MC extract

31]‘7; 4 uansmANuRuAeaTaIndn (systolic pressure; SP) ludlawiii 1-5 lumymaassnguanuduidontnd
(Control group), ﬂaq'wkmﬂaaaﬂmuﬁmﬁaﬂﬂﬂﬁﬁ"lﬁ’?ﬂﬁwﬁumuﬂﬂﬁgﬂunm s dala Taeludianidi 4 uay s 0z
mmstloudemsanaazszunivuiannududy 200 mg/kg/day (normal control + MC extract group), NGNAIINAL
Lﬁﬂﬂquﬁmmﬂlléﬁumi L-NAME (50 mg/kg/day) (hypertensive group) ua:ﬂtjmwwaamﬁgn%ﬁﬂﬁﬁwmmﬁu
idoagademslians L-NAME iflunar s ddand Tasluddani®i 4 uas 5 asimstleudaseasasaazazumiving
ANMTUTU 200 mg/kg (hypertensive + MC extract)

* P<0.01 10BN normal control, # P<0.01 tiioifieuny hypertension (n = 6-10)
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sy 5 dlaiveanisnaass nynaastzgniannusuasatazoa IMsduvesialinarasadenuas (femoral
artery) FIHANTNANDINUNIADAAROINUNAVBINITIAAWAUROAN NI UABHYNAREIN IA5UET L-NAME (50
3 o =Wl o A 2 ] A o o w aa 3’, 1 o =y a
mg/kg/day) iluna 5 dlamilismnnududoaiuivetiiivddynieada (P <0.01) Wasanudwdoasalnan
wazlaweaIndn (231.5 6.9, 152.0 + 9.8 mmHg Mua19L) laslinuauAeaAdeALAURANNIND 184.3 + 8.7 mmHg
A =t [ U A Yo %’ A AR A o A = a a 1 o A
wenSeueunuvynguaiugui ldsumhaulnaddisanududoada Inanuas laved Tnanuazmnnuauibon
T Y 1
HoAUANNASIMIND 133.2 + 1.8, 83.4 + 5.5 1Ay 102.8 + 2.7 mmHg AWawy uennillunquuynaassi 1asy L-
NAME taggniloudismsanaayszuni (200 mg/kg/day) Tudilaniii 4 uaz 5 imanuawdeasainaniaz lauod
Tndnuazmnnuauoauaundsanaoealitiodnyn1edna (P< 0.05) Awudadlumsnn 2
daudns1ms Inaveuden ldimouaraazavas  HBF)  wunlunynaaesnldsy  L-NAME (50
3 [ = " W S g A [ =& Y J J A Yo %’ A
mg/kg/day) 1 una 5 diansd A1 HBF iy 3.7 + 1.0 wa. unfiatieide 100 nsu Faiosniinguaiugui lasuiay
Y ) Y [
Un@d (8.3 + 0.8 wa/faiieide 100 nSu) eewiiisdinyneana venvniilungquuynaaeslasy L-NAME uag
Y Y o ' o 7 ' o v A A o
gniloudemsanadzszun (200 mgke) Tudain 4 uaz 5 nunmsanadzszunlmunIMs vaveudon 11da
Y ' .
NOUAIMATVINAET (6.2 £ 1.0 ¥a. / W / tHatge 100 nTY) WamuiumanNumuaems lnavesdea lildiney
v ¥ 1
arazvmanuNlunynaaee 185ua15 L-NAME (50mg/kg/day) Hauminy 47.7 £9.9 wu.alsen wnfiiiode 100
12 é 1 U A Yo %’ d' a = dy d' [
nFuwa. Fannnimynguarugui Iasihaulng 13.1 = 1.7 sualsen aniliiiewe 100 niw/wa. (P< 0.05) uazaz
wunlungurynaasii1asy L-NAME uaggniloudlsmsanaazszuni (200 mg/kg) ludlanii 4 uag s wunans
Kl '
anaazszuntaamANuMUMUaeNs lavoudea lUdimeuaraazvinds 24.4 + 6.4 walsen . Wi . ilee 100
NN/, (P<0.05)

v
dmsumoasuauvesiale lunynaassnguanuaudealnalinuminy 321.0 7.7a597 Tunynaash
v

@

185ua15 L-NAME (50mg/kg) tilunan 5 #laniliamsanmatuvesialaganiinguanuduidennfedaiiiodsg
MIana Aedie D 403.6 £ 12.5 ASsANT ugedelsaamsataaz sz linadesanmaduvenialniuie
Tunymuduideatndn |85 uazssumitianmiiy 349.8 « 9.9 ASyui waz Tunguiynaaes 185U L-NAME g
gniloudremsanaazszunii (200 mg/kg) Tudlaniai 4 ey 5 Teasmaduvreaialamiif 382.0 + 9.9 ASaANT &

uaaaluasieh 2
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M319T 2 naRsAANUREDada Inan (systolic pressure; SP) AN Y lattea Inan (Diastolic pressure; DP) ANUAY
{A0AUAIUNAY (mean arterial blood pressure; MAP) A3 Inaveuden lidimonaraazumad (Hindlimb blood flow;
HBF) mMANnumumums lvaveudennsnadiineuald (hindlimb vascular resistance; HVR) HazonsImMsiauueg
wale (heart rate; HR) Gluwgmamﬁ'q 4 ﬂtjll (n = 6-10) * P< 0.01 vs normal control, # P< 0.05 vs hypertension

(ANOVA) (n=8-10)

Normal control | Normal control 4 Hypertension Hypertension

Parameters
MC extract + vehicle + MC extract

SBP (mmHg) 1332+1.8 129.1 £2.7 231.5+£6.9* 190.4 + 6.7*#
DBP (mmHg) 83.4+5.5 75.0+5.6 152.0 £9.8* 125.7 £ 9.1%#
MAP (mmHg) 102.8 £2.7 96.4+3.9 184.3 + 8.7* 158.6 + 6.4%#
HBF (ml/100 g tissue/min) 8.3+0.8 7.7+0.7 37+1.2 6.2+1.0*#
HVR(mmHg/min/100 g/ml) 13.1+1.7 13.3+1.1 47.7 +£9.9* 24.4 &+ 6.4#
HR (beat/min) 321.0+7.7 349.8+9.9 403.6 + 12.5% 382.0£9.9*

NAMINATDUMIMNNIUVBIHaeaaen Iagldashinanevasadon 3 ¥ia A9 Acetylcholine (ACh) 3, 10, 30

pumol/kg, Sodium nitroprusside (SNP) 1, 3, 10 pmol/kg tt8% Phenylephine (PE) 0.01, 0.03, 0.1 pmol/kg. W‘]J’J'Wil‘ﬁ/lﬂﬁ’é)ﬁ

TunAagnquIzABUAUDIAD ACh UL dose-dependent Tasynaasalunquanududeaguiiosninms sy L-
9

NAME 1 WUNMIADUAUDIVDMADA0AAd ACh 11 dose 10 118% 30 nmolkg 1IN 32.9 + 3.2, 39.9 + 2.4

awdey desnngurynaaesnnuaudonlnd 503 + 1.6, 58.4 = 1.5 awdwy eg1lisdyniedda (P< 0.01)
' P @ o qYa o A ¥ ) I o o o 7a

wazlunquyynaassngnimiliinannuauaeagediems 1iats L-NAME @lunar 5 dilawi Tagludiain 4

9
wag 5 wshmstleudeasanaazszuniiy vasaaenzAdUEUBIRD ACh 11 dose 30 nmolkg MNAY 56.2 + 3.8

9w a

Faunnnhmynaneannuduienagei 185 L-NAME ifissetideediisdwamaaia (p< 0.01) Sueaalugii
5A

uMIneUdUeIetHanAGoase SNP Tunynaasinguanududengaiiosninms 15y L-NAME 1
WUTMIARLALDIIIHADAREARD SNP T dose 10 nmolkg 1Y 22.1 + 3.1 Ferfesninguiynannsanudu
doatnd 43.0 = 3.2 eduThiaddyneada (< 0.005) daulungununaassiigngmhlfiRannuduidongadaoms
15 LNAME Huna s dani Taoluddandii 4 nay 5 sssiimstleudhvasataazszumidunisaaeds
aouAuesde SNP liuandeiunynaneanuiuidenged 1451 L-NAME ifissei1aden ananalugilii s

wenvINfUNAMIABLAUBIVIMADAdeAde PE TununaasanguaruiuidongeiIdsy L-NAME 1
AOUAUDIAD PE 11 dose 0.1 pmol/kg tMny 15.0 £ 3.3 éfﬁﬁ'aﬂﬂ’imtjimHmammmﬁmﬁaﬂﬂﬂa 42.6 £ 5.1 pgall
eddyneadn (P< 0.01) danlungununaassiigndmildifannusudeagadiemsiias L-NAME Wunan 5

o 7 o P o 9 v o v & ' ) o A A
ﬁﬂﬂ'l“ﬁ Iﬂﬂiu@ﬂﬂ?ﬁﬂ 4 Uag 5 i]g‘Vl1ﬂ']i‘]J'E)°L!ﬂ'.]fJfﬂﬁﬁﬂﬂﬁ$igllﬁuuuvlll!,mfWI'Nﬂﬂﬂl&ﬂﬂa@ﬂﬂ'ﬂﬂﬂumﬂﬂq@ﬂ

1851 L-NAME riisaod1adien aanaaslugiln sc

19



70 q

60
g 50 1
o
< 0
S
3 30
I
o
3
A 204
10 4
0
3 10 30
Acetylcholine (umol/kg)
B
50 7 3 Control
Normal control + MC extract #
KX Hypertension
B Hypertension + MC extract
40 4
g
o
<< 30
=
—
)
©
3
b 20 4
(8]
o}
o
10 4
0 A AN
3 10
C Sodium nitroprusside (umol/kg)

601 [ Control

Normal control + MC extract
K3 Hypertension
BB Hypertension + MC extract

50 4

40

30 1

Increase of MAP (%)

20 1

10 4

Phenylephrine (umol/kg)

sU# 5 wamsuldsunlasvesmanuaudesuaundslumsneuauedvesriasa@onno ACh 3, 10, 30 nmolkg (A);
SNP 1, 3, and 10 nmol/kg (B); and PE 0.01, 0.03, and 1 mol/kg (C) Turiynaassnquanusudenilnd (Control group),
' o ady yo I A a g o o ~ o

ngurynaassnusudealndin Iasmhavemlnddluna s #lad Taoluddaniii 4 uaz 5 wshimstloudao

MFANAALIZUHUHVLIAAWANTY 200 mg/kg (normal control + MC extract), nguANURIABAgUoIN IATUAS
i ' a v o q ¥a o A Y 9 3

L-NAME (50 mg/kg) (hypertension) tagnguuynaassngnnilvinannuauaeageaisnslians L-NAME 11lu
o 7 o I o Y Y Y ' ) .

na1 5 ddavi Taeludilavin 4 uaz 5 wgimsiloudiemsanadeszunivuian Uiy 200 mg/kg (hypertension

+ MC extract) (n = 6-10) * P<0.01 (®INBUN normal control, # P<0.01 ey hypertension (ANOVA)
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HANINAADINNTUAINUNTZAD MDA Tunanaun 1ag superoxide Tunaoaifion carotid artery YBINYNAADIAIY
ﬁmﬁaﬂquﬁmmﬂqﬁ%ums L-NAME (50mg/kg) (26.3 + 1.1 uM, 74.3 + 6.7 count/mg dry weight/min @I@1A1S) ganI
NGUAYNAADIANUAUEDAUNG (6.2 £ 0.6 uM, 29.4 + 2.3 count/mg dry weight/min MWARD) g NTTBdIAYNNADA
(P<0.01) usiogd lsnmuensanaazszunuiinaanszauves MDA Tuwaraan (10.0 + 1.1 uM) a2 superoxide 1
NanALaoA carotid artery (44.2 + 5.8 count/mg dry weight/min) (P < 0.01) Gluwgmammmﬁmﬁaﬂquﬁmmﬂ“lﬁ%"u
@15 L-NAME (50mg/kg) taasanageszunu lilinaneszauved MDA Tuwaiaun (4.5 + 0.3 pM) 1ag superoxide
Tuviaeaiden carotid artery (21.3 + 3.5 count/mg dry weight/min) lurynaassnnuaudonnd ﬁmﬁmﬂlugﬂﬁ 6A,B

uag C

21



30 9
*
T
25 4
S 20 -
)
<
[a)]
= 154
£
5 1
o 1014
#
T
5 4
0 T T T
Control Normal control Hypertension Hypertension
+ MC extract + MC extract
100 1
[N
o
c
3 *
%]
80
£ ]
[SS
B 2E
ES 60
2>
=]
e}
[=2]
§ £ 40
g 1
< 5 #
88 =
=
% 20
2
o
3
)
0 T f T
Control Normal control Hypertension Hypertension
+ MC extract + MC extract
3.5 1
*
3.0 1 T
% 25
gg’ |
52
o 4
c5 % #
25 T
o E
83 151
S e
£
a2
© 1.0 A
o
.5
0.0

T T X
Control  Normal control Hypertension Hypertension
+ MC extract + MC extract

ﬁJw 6 uaasn1 MDA lTuwarau1 uag superoxide TuyapAoA carotid artery luMyNAnRINgUANYAUTOALNA
(Control group), ﬂmmLmﬂamﬂamﬂumaﬂﬂﬂw"lmumﬂmmﬂﬂmﬂumm s gl Tﬂﬂ“luaﬂmw 4 18 5 9
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mmmﬂ'lmumi L-NAME (50 mg/kg) (hypertenswn) uawﬂauwumammﬂﬂmuﬂmﬂﬂﬂ’nmumaﬂ’mmﬂmﬂw
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(ANOVA)

22



avessaiaAzszInemMIveRIvesasaideauaslnajessim lununaassiigngnih lfiRaanududenga
@18 L-NAME (50 mg/kg)

Aoumsenvaeadoauatlngesian Idimsiannuduaeantarasaideauas femoral artery W1 L-
NAME (50 mg/kg) i"]waLﬁummﬁuLﬁaﬂiuwwﬂamasiwﬁﬁﬂf?ﬁﬂgmmﬁﬁ (P<0.05) TaeiiAnnududoauaunae
Wty 15974 + 197 mmHg ienfeuifeusunynaaesamuaudenndi 183 Fadidanusudeaununie
AL 104.22 + 2.5 mmHg tazgransnaaedluvasadeaualuajieesimwunasanaasseunianududu 10-
600 pg/ml ﬁwaﬁwiﬁwaamﬁaﬂl,mﬂwnjmﬂﬂi'mﬁgmﬁummﬁqﬁaﬁ’w phenylnephrine (0.1-1 pM) VBT ATV UAW
anududuvesasafaiiutuilunguanusudentnanazanududeageiigndnidie L-NAME il
Wisuieusulunguit 185umsihazmevesmsanaedufeafierngu (vehicle) (P<0.001) Tnsasaraazszuni
ﬁ]zﬁﬂﬁ’waaﬂLﬁaﬂﬁyﬁﬁmﬂfjmmﬂﬁa'lﬁ’qqqﬂumﬁﬁ 15 ndannI¥ansada duaaslugili s wenINHifA1 EC,, U84

asdnadzszii lunynaaeinguanuau@eagelimigannngurynasennuaudenlnasaaalua1sei 3

0 — —— . 4
20 -
> ]
- 40 7
o ]
= ]
s ]
© 60 4
@ ]
o ]
] @=@ MC +vehicle normotension
80 1 w=w Control(DI) + vehicle normotension .
1 -l MC + L-NAME hypertension
] @@ Control(Dl) + L-NAME hypertension
100 +

10 100 1000

Concentration of M. cordifolia extract (ug/ml)

H ' H L. A ' o
5UN 7 nananavesansanaaITurY (MC extract) 118211 (DI, deionization water) ABMTVEEAINDVAUDIVDINADA

u

] '
=~ a

. ¢ o . o

idoauaslunjiooosAINgMNUANAIRIAI8a1S phenylnephrine (0.1-1 pM) TunasaRpAUBIYNAADIANUALIGEA

Un@A (normotensive rats) 1A HABAIADAYDINYNGUANNAUROAF L0390 IATUAIS L-NAME (50 mg/kg) (L-NAME
4 4 2 L

hypertension) * P< 0.001 Lﬁmﬂ%a‘u1‘1'71smﬂmiaﬂmﬁﬂﬂmawg%ﬂam‘ﬁ@auaummm (DI, deionization water) (n = 5-

8)

23



y o v o ' s A A o
MIen 3 LL’dmme’rN’miﬁﬂﬂ’c’fzizuwu@mmiGumammuﬁuawﬂwaamﬁammﬂwﬂgmaammgﬂmummﬁam
e phenylnephrine (0.1-1 uM) Glm/iaamﬁaﬂmmwgﬂﬂammmﬁmé’aﬂﬂﬂa (normotensive rats) LALHADALADAUDY
WYNQUANNAUIADAGUHBIIN IATUE15 L-NAME (50 mg/kg) (L-NAME hypertension) # P< 0.05 lon/5ouiiounu

NGUHABAIADATBINYNATBIANNAUIABALNA (n = 6-8)

Parameters Vehicle-treated L-NAME
normotension hypertension

EC,, 53.04+1.31 110.15+8.82

(pg/mL)

E_. (%) 81.96 + 1.08 90.98 +3.87

J o (3 %
ﬁéﬂ!!ﬂ$3ﬂ1imﬂﬁﬂ1ﬁ°ﬂﬂﬂﬂﬁ uaz%’anaummzmmmm%ﬂ“luamﬂﬂ

<
=

nsnluadeilldimimanestaly  in  vive  Aenadeugnsileafunazonssnwesmisatiaein
azszumilunynanesiigndmhlfifannududeagedioms L-NAME uag in viwo Aofniluvaoaidenuas
Tngjioeeidn Inenageugnivesazszidoveedvenasaiden  tazAnywavesasanaazszmiaene
ieaeenTindu  namsnaasmuhasataazszumifignstlestunynaassiigndmhlditanuduidengeday
@3 L-NAME tufionynaaesii 1q5ums L-NAME fissednfmnzinnusuiiengs Faaeandosiumaiiiuues
sanmsiduvenialy  myanasvesns Inaveuden hdsse fzreudazamds  azmstiuiuvesnim
dumudems Tnaveuden dionzieuduazvmds  venvniidalimsidenihiilunevausvesasaiden

' T 4
AREIININAADMIHALAZARIBAIVDINADAADA ATIVNUIZAY oxidative stress markers LWEJ‘ﬁ‘LJ MsaANAdLIZUHUN

= o J

£ o A o o o P o o
gnstlesnumsiiuanuaidenlunyn 185y L-NAME nazilSunamansms lvadoulurynaass Ineduiusny
15aAa952A1 oxidative stress markers

v A ' 2 o A A o & ~ . 9
anuauaealusamevuiudsmnasideaiesnanrialaluniiauni (cardiac output) agANNMUMUTIY
A 1 . . A X @ o &2 o Y a v A
YoIraoaaeAdIUla1y (total peripheral resistance) MatnAuvostladelafadeniiahliifanzanuautengs
I v o a o 4 o gIJ o ..
1ams1da1s L-NAME dlunannudmii ldinannzanuaudoag1diiesnn L-NAME §063m13%191m04 nitric

. I 9 9 a 7 A A = =< o E) 9 A
oxide synthase (Hunaliimsadaluasnesnlod luriasaidenanad vasadenalinnNuadNnTLaInaliiunw
9 A ' A X = y 2 ' 9 I % <
MumusIvveItasadoad Ll aeiuIL [22] MIANIATINNUINMIIRas L-NAME dunar 3 dlas Hna

] ] 2
uAnuAUAsaINanNzANUR LA AT duTUTAUMIanasueIns Inavesdea liifose Toaznouataazan
v Y v v
AT LAZMINNIUYDIANUAIUNIUADMS Iaveuasa 11§10 Terznouaaazaidiasandodnumsnaasan
' s v o ) o 44 2 Ay Yo a PN L. . ~
AN [23] dwmsuoasimaduvesialeimisiulunynaaedi 1450 L-NAME 92051101891 nitric oxide Tinana
Ea v 2
MIMauveIszuvlszamaumnmanaaiumsiens L-NAME  Iwaldszuulszam@unimanyiiaiiniu
o 1= o 1 o A I
[2425]  ansaneazIzuMUlNaannNUALEaen  LaAINANNANIADANaAaI01E UNANIIINNTAAAIVBIAIY
' 2 2 ' o Vo P
Mumusvodrasadeadiulats  vazlumsnaasansainunamsanadeszunii ivasadonuadooosm
o v 2 o A A A A a s A 2 = I ~
vned'ld myaaanufaiivesrasadensiaiieanntlSa luesneen lsamuay Fudlunannannizinsea
1 1l v v Y 1
pONHATUNANAAY 11D INATANAAL TZUNUAINIT0AN oxidative stress markers MnTUTynaaoi Iasuas L-

NAME I8 114A952a1 MDA lunaiauiiazmsasna superoxide vaeviaoaaaauainllsananas aanaliysuna'lu

24



Y Yy Y

a s A 2 o q ¥ A o YYA KX A A . o o 5 v 3
asnoen leainuiu tavvhlivasadeaveoda Iamuiuiaililewn superoxide E1NTOVUN nitric oxide 1A
L & A  Adoaquw A o g Ayy & s e A
@13 peroxynitrite Glfﬂﬂigll“ﬁﬂTcﬁz‘lfmﬂﬁ‘l/raﬂﬂmﬂmﬁﬂﬂlﬂﬂulﬂ [26] wenINUUTIN nitric oxide bioavailability 7
i lunyneass L-NAME #1lasumsazszuni 819limanansmauuesssuulssamsunimaniazansns
Y @ S o ' Y Y a o o a
mymuvenialy  wazlinenumivayunmsIiasdueenmasuansnanauaudoalazan IO YYadaTE
Ay Yo v
Turiynaasai 1450 L-NAME 14 [27]
2 A ' . v v o o A 2% A A Y a v L, . = o
TUNNTIWN acetylcholine JUNUAIF UNFAdFUOU laTAouTHa THINANTATINUAZHAT nitric oxide TV
a (J { =S = 1 J 4{3’1 a A = A
Ifinamsaatedlvesnamiieisouvesrasamon [28] uaglisteaunwuinsaasuou laidengaydontitnly
Ay Yo o Y A 1 A o Y A ) 9
WynAaedn 1asu  L-NAME vhldmsneuauesvesnasaidoadodisni livasaideananazaaioande ldae
v Y
[29] AUFUNAMITNAADIIUATIHNUIMIAAIBAINDAUDIVDIHADAIADAADENT acetylcholine aAad e 1NTiMA
A 1 @ ' Y . . . ) Yo
nlasunlasremsnaieiivesriasaionnoUaueIABNs 11 sodium nitroprusside TunynAaeIN 195115 L-NAME
& o ¢ X Y1~ = 9 A 2% a ! 2 oq 9
Wunan 3 dlant Feanunsouaadlanimsdenihnveuyaasueu Indeumsasuausiaea1sn l¥ivaon
A @ 1 o Y A Y d’l ~ 1 1 A o Y A @ oA Y
weanmedl  uamsmnihnvesna e suaeaussremsnilinasadennaisdd inaeuulas mslians
anaaIsL ATl UMInAeAInoUAUDIURIHARAIABAAD  acetylcholine 1@  (Hoannasanaae I
AW50AAMIASN superoxide Tunyanuawasagangnimivie L-NAME 18 sihldmuiSuna nitric oxide
bioavailability taz38lumMsnaIeAIveII00AN0ANOLEUBIAD acetylcholine @IUMTADLAUBIVDHADALADAAD
v v " )
msilinaeadonanadife  phenyleprine  Hunuanaslunynaaenldsy  L-NAME  e19iilea91nnng
~ o d 1 < o
downregulation UPIENTIUNTLUIUMS signal pathway taziimaaaliina ca® meluwaduasdislsnawaseana
1 1 @ A 1 . Y A a k4
arszunu lanunsolSumsaeuaussvoivianadonns phenyleprine 1Hiiouau1a
4 1 d' L4 o = Q
dmsugnssnpwesansanannazszuvi lunynaassignimihliinannuauaeagadiods L-NAME
' o ' Lo A ¥ o a Y o
HANINARBINL NI ANAAz sz LTINS Ny Mynaaesignsmhldinaausdenginieds L-NAME Wufe
vynaaesn 1ASUa1s L-NAME 1#i0996191@g09: 10 1uauaonge 3aaeandesnumsiiuvessasimaguyesinle
4 v Y
MsanadvedIns Imaveudea liidesedongneualuazivas uazmsiuvUYeIaNNA UMUaemMs lnaveaden
Ea '
Tdsederzneuatuazuvas  uenniineuaustvesasadeadem sy livaeadennaisdiuaz adude
v 9
il 528U oxidative stress markers 114 3 %iia fio plasma MDA, superoxide production 14 carotid arteries 1ag
A 2 o ' £ o { o o 4
plasma protein carbonyl TN ﬁTiﬁﬂfv‘lﬁ;“,i;“,&muﬁqvl‘ﬁaﬂﬂ’liuﬂuLﬁ@ﬂiuﬁEﬁqﬁ}iU L-NAME tazisunamans
= v o Jo @ . . o & 1 Lo o
M3 lvafeulunynaass Tagduwusiunsanassza oxidative stress markers AIUUNDNGNTINEIVOIENTANA
a a = o £ o 1 =l A 1 [ [ g’; a 4
avszuvuiinalluiemaferdugnidlesiu  ueenivwaminaaesilimasieaiy  daiumsInsainams
! J 'd v "
nanesvaadlugaiuananiy  udelugnisnuwesmsanaazszuvtiiums Idasanaazszunu Tuny il
o A A Yo d o v o o A =~ v TR
ANnuaReaguilewIn IaTUms L-NAME tiudasimaduvesiilavesnyanuauaengalinud Tduanaua 1l
v o W aa A Y A =2 o L4 1 Y [ Y 1
HodAYN1eDa  9101H99INT28ZIAVBINT I L-NAME fg1nda 5 dlawt erumsldansanalidua 2
o s 1 & o w ' . . X g ' o
dlanimniv dmsumsneuaueIURIHAPAIABAADENS sodium nitroprusside WUWLIIMIAAIAIADUAUBIVD
9 ' Y
¥APAIADAAD  sodium  nitroprusside  IMAYWIAGIUUAARILAAIDINMIdoMTINVRINA MBS sUVBINADAIADA
o @ A A 9 y o T 1o 1 A Y I @ J o Y
dmsuna lnterdeniuds linswumida uaorniieananamslians L-NAME @unar 5 dat sihlding
1] v
nlasulaslasesaduuesviaeniionny endothelial cells 1Az smooth muscle cells [30] wazms liensanaaszumu
Y 9 Y x r'd
a5l UMInMIeAINeUAUDIRE sodium nitroprusside IHAVUNITIHBININATANALNTALEYYADTTIAE
: 4 o L
1iNL/Fa1@ nitric oxide bioavailability Tuvaeaiden lddeinanundedy dmsugnivensdrvesraoaionuesans

[ [ g’/ o T "oy W %’, =® A a 9 = I A . A @
ﬁﬂﬂﬁziz!n’iuuulellW]ﬁ?ﬂllu%ﬂﬂ\?uuﬂ'ﬁﬁﬂ‘]ﬂ?ﬂa"lﬂV]LﬂfJ'JGU'fN‘]Nf]'ﬁ]L‘]Juﬂa"lﬂV]WTL! endothelial cells IOHTEANA

25



@

£ Y dy ~ A v Y o =2 [ A dy I
i]g’ﬂ’t')ﬂi]“l/l‘ﬁ@'l’ﬂﬂan.llu’ﬂﬁﬂﬂﬂ]ﬂﬂﬁﬁﬂﬂm@ﬂiﬂﬂ@liﬂiﬂﬂ EN(?]’EN‘VHﬂﬁﬂﬂ‘HWQOMlﬂLH’t’Niﬂﬂﬂﬁﬂﬂﬂ’t’Nu il

preliminary study
2 g o ' £ o
ﬁ?ﬂwaﬂ"ﬁ‘ﬂﬂﬁ@\‘l "lﬂﬂﬂﬁ'“l/lﬂﬁ@Qullﬁﬂﬂi%Lﬁu]TﬁTiﬁﬂﬂﬁg53LL‘VI‘Hfﬁlﬂiﬂﬂﬂﬂq%ﬁﬂ@ﬂTﬁﬂﬂQﬂuLm%ﬂTﬁ
o 19 A A Y [ 4 =) A sldd’g Z‘, ] 9
iﬂH1ﬂ']’J$ﬂ'J']3Jﬂulﬂ@ﬂq%u@\m']ﬂﬂW{lWﬁ'ﬁ L-NAME !Lﬂ$ﬂ§TJWﬁﬁ']ffﬁiﬂ?ﬁvlﬁanﬂulﬂ'ﬂﬂﬂlﬂﬂéllu ﬁ’]lJ‘VNGD"JfJElW
o A A , a4 £ A X 0w A4 9 &
fﬂﬁﬂ1\111461]ﬂﬂﬂa@ﬂla'ﬂﬂﬂﬂ'ﬂﬂﬁuﬂﬂﬂﬂﬁ’]iﬂ@@ﬂﬂﬂ‘ﬁ@]@ﬂa'ﬂﬂla'ﬂﬂvlﬂﬂ"llu ﬁ']“l’iﬁﬂﬂahlﬂﬂlﬂﬂ?léll@\if]'mlﬂuWﬂﬁNﬂ

wa 3 { < ) a o '
ﬂmﬁll‘]JG]"’ll'foﬂiL‘]Ju’ﬁWiﬁﬁQW‘ﬁﬂlEﬂﬂ‘l’iaﬂﬂlaﬂﬂlmgfénu@ull”a@ﬁizﬂl@ﬂﬁWiﬁﬂﬂﬁgiguﬂu

19NE591909
[1] Ferroni P, Basili S, Paoletti V, Davi G. Endothelial Dysfunction and Oxidative Stress in Arterial
Hypertension. Nutr Metab Cardiovasc Dis 16 (2006) 222-233.

[2] Cohn JN, Quyyumi AA, Hollenberg NK, Jamerson KA. Surrogate Markers for Cardiovascular
Disease: Functional Markers. Circulation 109 (2004) 1V31-46.

[3] Tomiyama H, Kushiro T, Okazaki R, Yoshida H, Doba N, Yamashina A. Influences of Increased
Oxidative Stress on Endothelial Function, Platelets Function, and Fibrinolysis in Hypertension Associated

with Glucose Intolerance. Hypertens Res 26 (2003) 295-300.

[4] Burke V, Beilin LJ, Cutt HE, Mansour J, Wilson A, Mori TA. Effects of a Lifestyle Programme on
Ambulatory Blood Pressure and Drug Dosage in Treated Hypertensive Patients: A Randomized

Controlled Trial. J Hypertens 23 (2005) 1241-1249

[5] Galley HF, Thornton J, Howdle PD, Walker BE, Webster NR. Combination Oral Antioxidant
Supplementation Reduces Blood Pressure. Clin Sci (Lond) 92 (1997) 361-365.

[6] Gokcimen A, Kocak A, Kilbas S, Bayram D, Kilbas A, Cim A, et al. Effect of Lisinopril on Rat Liver
Tissues in L-Name Induced Hypertension Model. Mol Cell Biochem 296 (2007) 159-164.

[71 John JH, Ziebland S, Yudkin P, Roe LS, Neil HA. Effects of Fruit and Vegetable Consumption on
Plasma Antioxidant Concentrations and Blood Pressure: A Randomised Controlled Trial. Lancet 359

(2002) 1969-1974.

[8] Rauchova H, Pechanova O, Kunes J, Vokurkova M, Dobesova Z, Zicha J. Chronic N-Acetylcysteine
Administration Prevents Development of Hypertension in N(Omega)-Nitro-L-Arginine Methyl Ester-

Treated Rats: The Role of Reactive Oxygen Species. Hypertens Res 28 (2005) 475-482.
[9] Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D, et al. Effects on Blood
Pressure of Reduced Dietary Sodium and the Dietary Approaches to Stop Hypertension (Dash) Diet.

Dash-Sodium Collaborative Research Group. N Engl J Med 344 (2001) 3-10.

26



[10] Pakdeechote P, Kukongviriyapan V, Kukongviriyapan U. Screening for Free Radicals Scavenging

Activities of Extracts from Coccinia Grandis and Centella Asiatica. Srinagarind Med J 18 (2003) 78-84.

[11] Kukongviriyapan U, Kukongviriyapan V, Pakdeechote P, Pannangpetch P. Antioxidant Effect of
Vitamin E in Experimentally Induced Anemic Rats. Thai journal Physiological Science 14 (2001) 78.

[12] Kukongviriyapan U, Luangaram S, Leekhaosoong K, Kukongviriyapan V, Preeprame S. Antioxidant
and Vascular Protective Activities of Cratoxylum Formosum, Syzygium Gratum and Limnophila

Aromatica. Biol Pharm Bull 30 (2007) 661-666.

[13] Kukongviriyapan V, Janyacharoen T, Kukongviriyapan U, Laupattarakasaem P, Kanokmedhakul S,
Chantaranothai P. Hepatoprotective and Antioxidant Activities of Tetracera Loureiri. Phytother Res 17

(2003) 717-721.

[14] Kwuangthip P. (2003) Free Radical Scavenging and Antioxidant Activities of Local Vegetables. in
Department of Physiology, Faculty of Medicine, Khon Kaen University

[15] Luangaram S, Kukongviriyapan U, Pakdeechote P, Kukongviriyapan V, Pannangpetch P.
Protective Effects of Quercetin against Phenylhydrazine-Induced Vascular Dysfunction and Oxidative

Stress in Rats. Food Chem Toxicol 45 (2007) 448-455.

[16] Kantip S. (2006) Antioxidant and Immunomodulatory Activities of Thai
Vegetable Extracts on Stimulated Macrophages. in Department of Physiology, Faculty of Medicine, Khon

Kaen University

[17] Tangsucharit P, Kukongviriyapan V, Kukongviriyapan U, Airarat W. Screening for Analgesic and
Anti-Inflammatory Activities of Extracts from Local Vegetables in Northeast Thailand. Srinagarind Med J

21 (2006) 305-310.

[18] Draper HH, Squires EJ, Mahmoodi H, Wu J, Agarwal S, Hadley M. A Comparative Evaluation of
Thiobarbituric Acid Methods for the Determination of Malondialdehyde in Biological Materials. Free Radic

Biol Med 15 (1993) 353-363.

[19] Reznick AZ, Packer L. Oxidative Damage to Proteins: Spectrophotometric Method for Carbonyl
Assay. Methods Enzymol 233 (1994) 357-363.

[20] Verdon CP, Burton BA, Prior RL. Sample Pretreatment with Nitrate Reductase and Glucose-6-

Phosphate Dehydrogenase Quantitatively Reduces Nitrate While Avoiding Interference by Nadp+ When
the Griess Reaction Is Used to Assay for Nitrite. Anal Biochem 224 (1995) 502-508.

27



[21] Lu FJ, Lin JT, Wang HP, Huang WC. A Simple, Sensitive, Non-Stimulated Photon Counting
System for Detection of Superoxide Anion in Whole Blood. Experientia 52 (1996) 141-144.

[22] Ribeiro MO, Antunes E, de Nucci G, Lovisolo SM, Zatz R. Chronic Inhibition of Nitric Oxide
Synthesis. A New Model of Arterial Hypertension. Hypertension 20 (1992) 298-303.

[23] Gardiner SM, Compton AM, Bennett T, Palmer RM, Moncada S. Regional Haemodynamic
Changes During Oral Ingestion of Ng-Monomethyl-L-Arginine or Ng-Nitro-L-Arginine Methyl Ester in
Conscious Brattleboro Rats. Br J Pharmacol 101 (1990) 10-12.

[24] Gerova M, Torok J, Pechaoova O, Matuskova J. Rilmenidine Prevents Blood Pressure Increase in

Rats with Compromised Nitric Oxide Production. Acta Pharmacol Sin 25 (2004) 1640-1646.

[25] Cunha RS, Cabral AM, Vasquez EC. Evidence That the Autonomic Nervous System Plays a Major
Role in the L-Name-Induced Hypertension in Conscious Rats. Am J Hypertens 6 (1993) 806-809.

[26] Brandes RP, Koddenberg G, Gwinner W, Kim D, Kruse HJ, Busse R, et al. Role of Increased
Production of Superoxide Anions by Nad(P)H Oxidase and Xanthine Oxidase in Prolonged Endotoxemia.

Hypertension 33 (1999) 1243-1249.

[27] Kojsova S, Jendekova L, Zicha J, Kunes J, Andriantsitohaina R, Pechanova O. The Effect of
Different Antioxidants on Nitric Oxide Production in Hypertensive Rats. Physiol Res 55 Suppl 1 (2006)
S3-16.

[28] Furchgott RF, Zawadzki JV. The Obligatory Role of Endothelial Cells in the Relaxation of Arterial
Smooth Muscle by Acetylcholine. Nature 288 (1980) 373-376.

[29] Bryant CE, Allcock GH, Warner TD. Comparison of Effects of Chronic and Acute Administration of
Ng-Nitro-L-Arginine Methyl Ester to the Rat on Inhibition of Nitric Oxide-Mediated Responses. Br J
Pharmacol 114 (1995) 1673-1679.

[30] Neto-Ferreira R, Novaes Rocha V, da Silva Torres T, Mandarim-de-Lacerda CA, de Carvalho JJ.

Beneficial Effects of Rosuvastatin on Aortic Adverse Remodeling in Nitric Oxide-Deficient Rats. Exp

Toxicol Pathol

28



MANUIN

Output 910 1A5IN157 wﬂﬁ‘lﬁ’%'m;umn and.

1.P. Pakdeechotel, U. Kukongviriyapanl, S. Nakmareongl, P. Prachaneyz, W. Berkbanl, S. Luangarams.

Antioxidant and antihypertensive effects of Mentha Cordifolia extract in L-NAME-induced hypertensive rats
SFRR-Europe meeting 2009 in Rome (poster presentation)

2.P. Pakdeechotel, U. Kukongviriyapanl, S. Nakmareongl, P. Prachaneyz, W. Berkbanl, S. Luangarams.

Antioxidant and antihypertensive effects of Mentha Cordifolia extract in L-NAME-induced hypertensive rats. Free
radicals, health and Lifestyle; Europe Meeting of Society for Radical Research, Rome (Italy), August 26-29, 2009; 105-

108.International proceeding.

T I o A v a 6 a a o A
3. E]giu“lf'Nﬂ%uuﬂﬁﬁ\'l?lWiJ‘Walu'Jﬁfﬂi']“lﬂﬂﬁu?uﬂﬂﬂ (99 manuscript NUY)

29



	1.pdf
	2.pdf
	3.pdf

