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Abstract

Apocynum venetum, also known as luobuma, has been used as the
sole ingredient in antihypertensive tea in China. In our preliminary study,
we found Apocynum venetum leaf extract (AVLE) could elicit
vasorelaxation but at high dosage of AVLE could reverse the AVLE-
evoked vasorelaxation. In this study, we investigate the vascular tension
effect of this herb extract in isolated rat thoracic aorta. AVLE 10 pg/mi
and carbachol (CCh) could elicit endothelium- dependent vasorelaxation.
AVLE has shown the long-lasting vasodilatation which that effect could
inhibit the phenylephrine (oy-adrenergic receptor agonist; PE)-evoked
vasoconstriction but could not inhibit potassium cholride-evoked
vasoconstriction. The AVLE-evoked long-lasting vasodilatation could be
reversed by L-NAME (nitric oxide synthase inhibitor). The concentration
above AVLE 30 upg/ml (high dosage) could reverse AVLE evoked
long-lasting vasorelaxation. Combined SOD and catalase could inhibit
the reverse AVLE evoked vasorelaxation, but less inhibits effect by
catalase only. In summary, our results indicate the mechanism of
relaxative effect on vascular muscle might be related to
endothelium-dependent NO mediated and the high dosage of AVLE
evoked vasoconstriction might be mediated by superoxide anions in

isolated rat aorta.

Key words: luobuma, AVLE, antihypertensive tea, aorta, EDRF,
vasoconstriction, L-NAME, SOD, catalase, NO, superoxide anions.
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Abbreviation

[Ca™]i Cytosolic free Ca*? concentration
Ang II Angiotensin II

AVLE Apocynum Venetum leaf extract
BH, Tetrahydrobiopterin

CaM Calcium binding protein calmodulin
CCh Carbacol

cGMP Cyclic guanosine monophosphate
cNOS Constitutive nitric oxide synthase
EDCF Endothelium-derived contractive fator
EDHF Endothelium-derived hyperpolarizing factor
EDRF Endothelium-derived relaxing factor
eNOS Endothelial nitric oxide synthase

ER Endoplasmic Reticulum

ET-1 Endothelin-1

GC Guanylate cyclase

GTP Guanosine triphosphate

INOS Inducible nitric oxide synthase

IP3 Inositol 1,4,5-triphosphate

IP; R Inositol 1, 4, 5-triphosphate receptor
KCI Potassium chloride

L-NAME NC-nitro-L-arginine methyl ester
MLCK Myosin light chain kinase

nNOS Neuronal nitric oxide synthase

NO Nitric oxide

NOS Nitric oxide synthase

O, Superoxide anion

OH Hydroxyl radical

VI
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PE
PGl
ROS
SOD
SR
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Peroxynitrite
Phenylephrine
Prostacyclin I,
Reactive oxygen species
Superoxide dismutase
Sarcoplasmic reticulum

Thromboxane A,



oA A2 BE R 3 120 mmHg 4758 & ) 35 80 mmHg
- Lo BREJTHR < 140 mmHg 0 4755 R < 3F 90 mmHg 2 # [
TH B BARINCTHE ERNF I FF A 5 3B
PG LRACAET R LR A SH R 1993-1996 £ 2 EEDBE 0 R
BB T A E AT L 26% 4119 5%

B R2INK

B BEBIL L 2 oo F4E0 L JIRE S a-LETR] sk F R4 F
Frdr A ~ & F 3R 4 & X AP geR| o4t 45 Fr 4] %] (Lee &Oh, 2010) -

PR B2 FF G T gAY Aot 0 B R

M AR (e f g dlAepadang R P A oD g by D
" F A 2 ERFF RGP g R 2 e T IR
B BTG TR EPAF L FE; TR T TEk g AT
Btedo ko F M > o R AT T FEROERM A E T
K B o B 2.3t % (Correila & Haynes, 2007; Lee, Karam, Hussain &
Winer, 2008; Takumi et al., 2010) -
S ERERY REED AL P hBRIFY

POREREY RGBS R TR Sl B R T A T Ao
BB o B2z blde g e (Tetrandra stephania ) , 3 7 = &=
tetrandrine > F§d Frd] 2T ivimie L 2 RRGE T EHS S o E T
n ? T iegR ik % o (Kwan, 1994; Wang, Lemos & ladecola, 2004)

5 (Ligustrium wallichi), 7z 7 = i» tetramethylpyazine(Kwan, 1994) -



wgd e o-F ’J:]ls: B~ B0 ATP-ATR [ 4m 3= 3 g ol (L 4T 3
= & 73 149 4 3 30 5g (Tsai, Lai, Huang, Liu & Cheng, 2002) -
49 % (Uncaria rhychophylla), + %%“EJ Fral L-A40 3+ s g > £ 5%
K e % (Zhang, Chen, Sim & Kwan, 2004) -

H v i 4 % (Panax ginseng) ~ # # (Eucommia ulmoides) ~ 7
I 4 (Eleutherococcus senticosus), RI¥ e p A i3 (L& 515 &
A-FitF (NO)qfrigitgodp i agz 2> RE P o B2 2%k o
(Chen, 1996; Kwan, Chen, Deyama & Nishibe, 2003; Kwan, Zhang,

Deyama & Nishibe, 2004; Kwan, Zhang, Nishibe & Seo, 2005; Kwan,
Zhang, Sim, Deyama & Nishibe, 2004)

Y EERFHHB LR T RN
(1) &% :
% # Jr Apocynum venetum L.> — &R L2 & &P ®Y 381 F A
FRF 0T A g > A P e (Apocynaceae) o BP BRIEAL : B
# i+ (Loubuma) (Kamata, Seo & Nakajima, 2008) » % p # Bl F
Rafuma (Kim, Yokozawa, Hattori, Kadota & Namba, 2000a) ; #* K]
fep Ag > BFHOEFIEF Y R FHET 0 B EELS LD
(F# o
(2) * Frefer 2
B R N Rt REe AT LG Fob by BT
7 B Faflfpie® (Qianetal, 1988) ; B FrEH 3w f A | T
2 P% ~ o 8 o & (Kim et al.,, 2000a; Kwan et al., 2005; Ma &
Chen, 1989; Tagawa, Kagawa, Nakazawa, Onizuka, Nishibe &
Kawasaki, 2004) ~ &% L fodl S %33 ... % 5 :)ﬁa:fi;l%’ﬁ A 4F s

e 4T o



() B# FrE iz
P K Rt RE A4 D 16 5~ 5 ¢ adhyperforin,

hyperforin, amentoflavone, biapigenin, quercetin, avicularin,
acetylated isoquercetin, acetylated hyperoside, astragalin, trifolin,
isoquercetin, hyperoside, querciturone, rutin, chlorogenic acid and
quercetin-3-O-B- d-glucosyl-p-d-glucopyranoside (Zhang, Liu, Zhang,
Wang, Wu & Li, 2010)

(4) REFLEFT

PEFFLFR KEFHFEY FELRHEDE - L5 1k
(Qian et al., 1988) ~ +*; i iF ¥ i (Yokozawa, Dong & Kashiwagi,
1997) ~ i% £ "= 5% (Xiong et al.,, 2000) »2 2 w3 i cox i (Kim,
Yokozawa, Hattori, Kadota & Namba, 2000b; Ma et al., 1989; Takako
Yokozawa, 2004; Yokozawa, Kashiwada, Hattori & Chung, 2002) - = %

R =R R G ERERE T i (Shirai, Kawai, Yamanishi & Terao,
2005) -

PEFAL - FHFRIET ¥R LR JRAVLE 30~ 125
mg/kg P &g 3 4r NI AR R IB OPFEF L B 0 M5 FL R g o
it (Grundmann, Nakajima, Seo & Butterweck, 2007) - @ # 5 18 3\ 354

PlE ¢ (G Porsolt & 1978 & #7d M1 en™ 2 D #x Bl HF 3
RepF PR A i 42 0 E R ¢ A RAAEPLERLR > ¥4 m9%x
2P ENAEF AR P FRFA AR DTS QTR
RiFL G ERBEER 2 BZFRI%) * HAavr REST £ 523 30
~ 125 mg/ kg P BE ¥ SR GRSk ¢ PR BanpE R 0 BT 0 R
e 5y o (Butterweck, Nishibe, Sasaki & Uchida, 2001; Grundmann,
Nakajima, Kamata, Seo & Butterweck, 2009; Grundmann et al., 2007)



I ~AVLEs ﬁ 475k ¥+

B OFE S E P4 Venetron i & & f& = > 1 Hyperoside fr
Isoquercitrin > 1 & 5 L& g ~ FLF 1t o' o B E (5 * (Butterweck et
al., 2001; Tagawa et al., 2004) -
Hyperoside z_ i & ;% : quercetin 3-O-p-D-gatactose
Isoquercetin 2_ it & ;% : quercetin 3-O-B-D-glucoside (Kamata et al.,

2008)

AR FPA R PR B A
B pend iR ANT o5 2 K
(m A & intimalayer, i & % ¥ & < endothelial cells
(2) #F»~k medial layer, i & 5 smooth muscle cells
(3)# #% ¢k 5 adventitial layer, 1 & % 4 % p 4 & (collagen)=t /e = »
&%&@ﬁ%@?ﬁiﬁ%iﬁ%ﬁ%ﬁi%?iﬁ?o
PAAED - BFSEH- B L ires o n B ‘ ke
PAE S R ZAER L HE AR AR HT R 4
RAFEE T RERH N EB o g L4 B LERER
AR R T2 - o F o a F i IAl > L AR T AL TR
ek T et o b Bkl (Y ik g w /R o (Glasser, 2000; Lee et
al., 2008) = p A & et T F S 0 TR QL k3 4TS | (EDRF)
(Furchgott RF, 1980) : — ¥ * § (NO)~# 7% 1, (PGl)12 2 T 4 i
3 i & - F15+ | (Endothelium-Derived Hyperpolarizing Factor ;
EDHF) (Feletou & Vanhoutte, 2009) - ‘i p #o'% 3 EDRF (- % >
NO) 24 pF»TEDHF » ¢ # svtensfse { %754 - Ra > &KCI15
—20 MMenis ik R T KCIg 5ldsio] endt iz § el eIk § o 2

4



@ gt MOER T (KCI)Erag 43 #r4] 0] # 7% & ¢ HEDHF chIR %

(Adeagho & Triggle, 1993; Luksha, Agewall & Kublickiene, 2009;

o

Shimokawa et al., 1996)

g2 e A7 7 2 4 &5
bldet pog iR f T HEF+ ) (EDCF):p & &
Oy (superoxide anion)...... % (Edgaras

SRR ER P RS LE
(ET-1) 2 2% (TXAy) ~

= F% 4 % (AngIl) ~

Stankevicius, 2003) °

wmien ¥ AP TF]F D - F 1t NO (nitric oxide)

1980+# - Robert F. Furchgott, Louis J. Ignarrof-Ferid Murad = 3%
2 EPABRFRERTFZPF - F 5 0 Fa BEELE B

(Furchgott & Zawadzki, 1980) -

- F It F VRS A PP S iR (Nathan & Xie, 1994) > #
SPMPERALP S RERMET 2 0 ) blarF & R4
w E AR e Bn AL E F A g AL wiw e Rd T2 0F
* (Gross & Wolin, 1995) » &4 & fza JE o

- § i § & & p# nitric oxide synthase (% % : NOS) + 3 &=
A A 3] (INOS)~ 487 £ 2] (eNOS) ol Jr4d 2]
(nNOS ) (Forstermann, Nakane, Tracey & Pollock, 1993) - cNOS

(constitutive NOS ¢ 27 eNOS and nNOS » £ 5 #8%3]) - &8 74

e oo F Ca kR A Fe calmodulin > 2 = Ca*-calmodulin g
§ i3 & pF (NOS) > £ #=pk (arginine) fo
mPe ¢ L % it GC (Guanylate

O, 7% % citrulline 4= NO-NO £ i 3 im
= T /ﬁ“’““ w7z &% 5k (NI

cyclase) » GC #- GTP ig.it = cGMP, cGMP ¢

B o



<A

NO
Arginine + O, — Citrulline + NO

Ca2+, BH:

Mechanical

receptor shear stress

s ez,
Ca+2 -
Calmodulin Calmodulin

Endothelial
cell

Smooth
D muscle cell

cGMP & N\GTP
C Relaxation

N B Rt 3
Hepe (arginine)fri # 5 NOS % i & 4 NO (nitric oxide) » NO st
AFicE T fpremre %0 GC # it GC > Aff A4 cGMP . @ 12
CGMP ¢ T jf »edisk o

r_rsj;g'g

A NOF S Fenst iy 1 ¥ A S B8 F 434K &3
Frdlieige B (et B R A o B A gL T )R Bk
g A4 EER ot NO B g Foa 2 fh ~ 8 U E Fa g TR

supd 48 57 < ghiE* o (Forstermann, 2008; Forstermann & Munzel, 2006;



Forstermann et al., 1993)
EHA s RAFRe PRMARERLEZT %3 L-NAME
3x10™ A Th FA ML kT 0 g% 204 AVLE 10 pg/m
2 EPERATE G AR IEY b gL EDRF 245 1 - § 4 §
(nitric oxide, NO) (Kwan et al., 2005) -

_:\_n_%.llf»sm _‘,_%53;4 2 &4

w o TfreefedEs B OF M BB A ML goup KT E
E3R4 2 (F* o

LR g 0 T e R T NGRS

%ﬂﬁoéiﬁmﬁ%rﬁﬂkﬁJiﬂﬁ’#%ﬂ%(%Mwﬁ‘
Ca™-CaM 4F & 48 » v 4F & 88 € /5 1 vl 3% dmddmipeps (MLCK) -
E R B BT 0 T A A qeiE e A T TN ATIER | 2
P2 RF AL AR S g e T i A s oS
Az2_ e BT TOMAT R~ 0 012 R P ER b e PR B2 1Py
&1 e T 4T 78 45(Rembold, 1992; Webb, 2003)



Agonists  Ligand-gated
CaC

GPCR / / L-type CaC
‘ Plasma
{\ : membrane
1Py

A L

s T sk T ¥ L
IFaB~ CaM Ca?*-CaM
Myosin Myosin-p

Bl 2.8 T ikt

1Py 2 % it & SR ¥ éhp 47~ £ f2c o feix 3 M4 T A F 12 L AT
BT DB AT e R o tmie BTN ATR R (e
# CaM 254 Ca'-CaM 4F & 88 » /&1t MLCK > Bifs it 3 f 3-v - ¢

Lt el -

=

PE % o %1 ZAIROCH > R LS00 PLC i1t 1P

Rl

e DAG » @ {4 IP; (7% fuveif e 4> i (ot e o 4700 - DAG
RIEE 1 PKC o 42 FARpe 7ot 3ov o & 4 T ez foig o
(Rembold, 1992; Webb, 2003)

KCl R RfEd Tifreimbe A2 B E AR 2157 2 B 1 TR
WA g2 e &m R MM & »mie? > BRI JTH
(Rembold, 1992; Webb, 2003) -



L-NAME (N®-nitro-L-arginine methyl ester) 5 — § it § & = fs$r

FIH o kBT kALY NO 2 feiEiEr .

SOD (superoxide dismutase) : 4z § i 475t i fiF; i #-Ag ¥ A g
Bit2 3 (O)frilEs i3 (HyOp) o ¥ 4 5 8% 20 miz ¢ o SOD,
(Cu-Zn-SOD) » i®* *v?%}fi’gijlﬁ?ﬁ ? £53SOD; (Mn-SOD) » =it * % fm e ¢t

e17 SOD;3; (Cu-Zn-SOD) (Forstermann, 2010) -

Y-8 B B
i(Kwan et al., 2005) > AVLE 10 pg/ml ¥4z 48 <
?,zm@ Moo @ fis FAVLE A A HE %Y o

w
o
&
~
2
<k
=
|k

P G AR MR o

38 M E AVLE $F488 + B4 #'%n F 314 i 47 5%
F

o

(restored- contraction) 2. F % % 8 i&

¥oF Ay
B & g
~ R R ER
1. 1™ Z4 kv = = F4g-k (double distilled water) fe % -
@ phenylephrine (PE) : e % 2.03 mg/ ml =
2 10°M 108 5 10°Ms A ¢
R - | HEC SRR

10°M 2 t5 > £ FE L&
SP50 ul 4 » EF H (organ bath)
ER L 10°M (% 50l 2 Z4 35 ~ 5ml
2 BEWY o BFRR § B4R 100 §)

@ carbachol (CCh) : =%l 5.49 mg/ml = 3x10% M » 24 {4 R

3x10°M > £ -+ % 5 3x10°M > P~ 50 pul +c » EF #; (organ bath)

9
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5ml ¢ > s kR 5 3x10°M -

& potassium cholride (KCI) 80 mM :

i~ B 17455

B 2249KCli3 » 01L 2 - S F45-k? > f2 kR 5 3M 2 KCI =

Bt

Mg > B 130pulde » Sml 2 BEH P > vk kRS 80mM o

o8

& NC-nitro-L-arginine methyl ester ( L-NAME) :

NS

>+ 1 269.7

Ae il 269 mg/ml=10"M > #A (5B~ 150 ul 4c » BF H, 5ml ¥ > 55 ke
HER 5 3x10%M -

oo b B R p o Sigmachemical 2 # (St Louis, Mo USA) -

€ Apocynum venetum leaf extract (AVLE) : 2~ 1 mg 7 AVLE ;3 3t > 1
mlz = =-k? kRS Img/mle R{sB50pul 4 » BEH, 5ml @ >

B4 A8 100 %+ R 5 10 pg/ml - % 5 % iR ¢ Tokiwa % % Ry -

€ Kreb’ssolution ¥ % & 4 2 JEE (MM) :
NaCl 119 mM , NaHCO; 25 mM , D-glucose 11 mM , KH,PO,4 1.2
mM , KCI 4.7 mM , MgSO, « 7H,0 1.2 mM , CaCl - 2H,0 2.4
mM -
Kreb’s solution § & 4% 36.5 C &~ (carboxigen) z ;=T

@i peisEpH 74

2. Fppe iR
(1) f=%* 2 @ % Fje> §-3 mg | HBis- o
- ABEEE, - 2 TanEg B

FEE | R o BORERE N R E LY S NG EL o



M-

(2) #%3 2 od2 - Kkt BF o L TREFE SRR T
Bt o TREMEGAENELI 6~82 %A > REBIEEE T S

bt ip R E

S RERE
1. % {Ew P

Gross isometric displacement tranducer FT03

Gould transducer amplifier

Transducer
full scale

W3 b § B RS R ke FlUGIOERLEA)

11



2. B B RE
(1). #axsea ki B+ > R EFH (organbath) o flitts » * -

Skt R EE A -

B] 4. > tranducer — J: > 4¢ b

E

B 5 > £F# (organbath) -

(2. BFx FHRF LER RT hebd B M4 " measure
"zero ;; % measure ; ¥ - 34 & 4= " position | #-% kK £ &
a3 A M . 7 A2 position & * ;5 {42 balance o

B] 6.4cF

POSITION

12



(3). B — ot > kA kT o FERIFAIEE - L E 2
e s 0 & amplifier (4o B ) e calibrate $# I 72 55
- R EZ R EApEB o 57 AT ARR . AP
balance # 4= AWM ; %~ LEBFF RAIBBE - LE
oo LA calibrate #d3 LB T/ S F Rid2 5 I T

(e S
I

Transducer

full scale Zero suppreSSIon

== GOULD

Jea

® 7. Amplifier = Calibrate £ balance # 4=

13



R %
(1) ~ Male Sprague-Dawley rat, #4 £ : 350+80 5. (gm) * £ & @&
A AFT (FAF) )T (TesBE) -HF...5

PP

(2% CO ¥ B> BT X 84 $7% (4o B)is > L% HB5 2

\

i d% kil wkt Kreb’ssolution 2 Fl &4 ¢ 2k ~ i

~ ~

W8 : v ¢ i Fmads s
e (W]B~J1 2 Bal A B $0%) B o BB OB G
(Kreb’s solution) » & - & g3k — X ATIR IR M FRIFR R R > L E B

TRZAS SRRV I FAEER 2ARERE -



UERERR ES 0 LAk FeSd L

(3) ~ #i Fri A B & 3 LiFhp S frd A EE R S 0 ¥ 7 fde
Flzoo ) F o - 7 FIRTFT /T kU A2 - A KA FR
fg AFRE AT AL 25 ~ 3.0 mm i R F Tk (aortic
rings) o

(4) ~ B2 FFR A F IR S 7 i T EMAUB L o R4 5 KGR
PBERoFTAL CBHATG P AL EFRFY S hB Sy
Bt TE T (AL B TR R B e
BIApHE 2 EH TR L) ERREY AR BE KRR

P oo

()~ #3E4 WH T2 TAsgh ) AP 2 ks > A L 3% B3
CICERE ﬁ% °
(6) ~ kxt 48 E (150 ,~"mm/h TV > % S licdedsf (564 G 4FE

AL e B AR Ap s ki bk o

B] 9.4cT ¢

15



L
e
-

yo8 =3

- ~ FERITAI AR

1)

(2)

3)

(4)

3k 4 # % ¥ equilibration : B 4~ 90 & 452 # % ¥p equilibration ; =
L 7 4 wash - =x o £ 6= o

5 4 1= = 4y stabilization @ # % #p equilibration z & » 4 KCI (80
MM & 3 =) 2= 5k 4 o — =t KCIo 8% Jeigth 9 30~40 A~
4 - 30~40 & 4ais » T &4 wash — =% ; % wash 7 =% » & 20
Ao Ta g KClz & 4p g 20 ~30 4 &k 4p ¥ (recovering) |
F &5 (v @ experimentation: KCI 4c % {4 » £ 4¢ phenylephrine
(PE)10 "M ¥ 20 4 {4 » {44 cabarcol (CCh) 3x10 M » |z p
REz 23R f&%H* P ABBELF S g3k % PE &
e 4w AT ' 60~80% 0 B = F®RA 4 RT ' 1009 I kT
# s -carbacol (CCh) % = {s>5 [£ 5 & 454k % Kreb’s solution °
5 o2 (5 BAST BB H F A o

£ 38 {v ¥ standardization @ B fs 0 FHRERLE RIS 0 Ak fi- =X
KCI; wwiFoemic KCl 2mH 28 G KCl g5%&wisk+
¥ F A28 109%) -

16



S A REE PR AR P AT K

W CCh Ww
. . W
: 3 |— 10 min

KCl PE

CREUEECE EN SR R R Y- T =R

CCh W o5
w  Cch Tl L
; 7 W 10 min
i A \l-\“‘-l-—-l—-fviﬂh'\td——-al \!\:\;__l
KCI PE saponin W PE KCI

Bl 11, i~ &3 p g 32 0 a2 (saponin 100~200 pg/ml) “,f—i <&’
= ¥ % p A (Kwan etal., 2003) -

N AT B -2 CCh 475k 47 & fr PE 5% 4 1i§ﬁ“ﬁi}§i“‘ U
FlE 60 %1t jﬂz &P ﬁ»‘fé'figiiﬁ“;ﬁ ; 13 20 %Jﬂz? A#iEsdp

B2 &K e

W

“AVLE m# &30 § 9 5%
F5¢ > AVLE SHE %45 13 ~10pg/ml

w ~ AVLE & %€ g 43R F 9 5%
F¢ o AVLE B HE % 4 % 30~ 90 pg /ml -

Iq

*AVLE & #| & i i 75k 2 {8
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KClz %4 & -

& HUARENR:

(1) #ypflzdil BL - EF8F pick

(2) ~ #-j& 43 2. Kreb’s solution £ f§] » % MEHg @ o

(3) ~ #-% 73 Kreb’ssolution 2z -k#g2ec » R IR B Y » (LR FK
Bos Mok A - ok T AR R BT R ROK TR IR

(4) ~ t organ bath fo= L X F]4 ¢ > 4c » Kreb’s solution ° "}é’fi ERN

Kreb’s solution {8 » £ B ¥ 5 ¥ (§%¥ » /L% * B organ

bath%“’m%]:b ’g_\gg P%EF’E"E“}%%)O

(B)~ iR F F Ft tndp a7 4 447 KA 30~20 MR

R kAt
FHRES LR Y meantS.D. &7 T35E % %4 11 Student’s t

test & ANOVAtest % s2t= 2 o045 H X B8 ¥ % PiE ] »>0.05 >

>z Y

L,J_ >
;F'T'BF'\.LP"/EP CIe s e N
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2R PR
- ~ kR AVLE #p £ (endothelium) i 3{£2 3+ 4+ &4
5% n g 4P (relaxation)2 #258 o
AP AR T (76 * CCh3x10°Mp = & iF% &%) i

s B L?I%v‘ ’ fsﬁ}'i»]’{é{ﬁ%ﬂ]PElO' M 3% AVLE 10
pg/ml> BEAE < K2 F% 0 F R (TR ER TR e B R B 12B. o

A pAavkiT™ > (#* 22 saponin 100 pg/ ml ; H-ZE48

ER e R ?Iki mA ) ¢ AVLE 10 pg/ ml sh4r3k s if & 0 e
Bl 12 D.o 2 & PE 10°M 2 % i * — § i* § & = fr e & L-NAME
3x10“*M > B g P~ MA & AVLE -5k 2 22 - 4] 12C. -
siit4e (B 12E)
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Fig. 12

059

Llo min

A. C.
+E +E AVEE
HIRTIAR sy /""‘"‘"“‘"‘“
, Nuul]
PE L-NAME  PE
B. .. D. AVLE
i remsert AVLE ¢«
+E | ° \ " -E
_ NP
PE PE

E.
100

80 ;
60 ;
40 ;
20 ;

Tension %

**k*

**k%
PE CCh AVLE d.E
+AVLE

20



Fig. 12 AVLE- induced vaso-relaxation in rat aortic rings. A. PE
control. Tracing of phenylephrine ( PE ) 10°M. B. The tracing showing
the effect of AVLE 10 pg/ml on contractile responses of rat aortic rings
with intact endothelium in response to phenylephrine 10°M (PE; n= 11,
from 3 rats). The CCh 3x10° M, the endothelium functional test of the
control in experiment in response to pretreated PE 10°® M. C. Tracings
showing that L-NAME prevented the relaxant effect of AVLE 10 pg/ml
on PE 10® M contracted rat aortic rings. D. Tracing of endothelium
denuded aortic contraction with compared to that endothelium intact
when they were contracted with PE 10 M followed by addition of AVLE
10 pug/ml. E. Data summary of the relaxant effect of AVLE 10 pg/ml on
the contractile responses of rat aortic rings with intact endothelium in
response to phenylephrine 10°® M (PE; n=11). And with denuded
endothelium (abbreviated as d.E) of rat aortic rings abolished the AVLE
10 pg/ml relaxation effect on phenylephrine 10° M contractile response.
The result were compared to the relaxant effect of CCh 3x10° M under
the same experimental condition. *** Statistically significant ( P < 0.001)

compared to PE control.
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AP AERERAZFERS TSA/NEERR AT FHERE
g2 €% o

A8 AVLE 10 pug/ml pFac A2 2 B~ chp LA & 42 4 NO o 3
475k 1T % s o (NO-mediated and Endothelium-depend manner ) - @
PREEEAAL B AE 30ug/ml~90 pg/ml 4+ s S F &Rk ik
it o Fom IR AR L 4R L% (B 13B.,C)o ¥ &
AL D 90 pg/ml, # 3 A2:F 90 po/ml pF > AVLE € & > 4l ~ Bl
FIREE LT R5E4 R TR T T R & F JoiH PE 10°M 2 4z

ERA
WAERE S RAFRL BRI P AR ET (FI13D) plg 7
P AR L I G Bl S IR 4RSRNIE R B T 0 B 2

HER2 F kR R

Flpt o F T AN LB T2 @R B w R
B ¥ e PE 3x10°M > 5 B4 AVLE 2 3 # 8 > (T2 B u
S5k S HHEATRE RDERA R Z T &K (BI14A,B) 1z
i€ * L-NAME 3x10”" M i 4 % AVLE 3 # # 2 d &8, s&&
SEF B2 R4 % (B 14C) o 2t El4cH 14.E -

Bk > AFEORTES T ML L F% 0 %3 AVLE 1

BAHE S EAT B  RERL FRY L

ot b2 w F TREE 0 £ 5 Tspike activity | grd R 2 g 0 @
TEFEAME . (doB 15) -
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Fig. 13 High dose AVLE restored- contraction effect in rat aortic
rings. A. PE control. Tracing of PE 10° M. B. Typical tracing of
concentration-dependence of AVLE 10, 30 pg/ml on PE contractions
compared with control. C. Typical tracing of concentration-dependence of
AVLE 10, 30, 90 ug/ml on PE contractions compared with control. D.
tracing of concentration-dependence of AVLE 10, 30, 90 pg/ml on PE
contractions with endothelium-denuded aortic rings. Typical tracing of
concentration-dependence of AVLE on PE 10°M contracted aortic rings
(-E, endothelium-denuded; +E, endothelium intact ). Removal of
endothelium was achieved by incubating the aortic ring with Saponin 200
pug/ml for 5 minutes and assessed as the diminishment of relaxation
induced by CCh 3x10® M. E. Summary of data obtained under conditions
as described in the legend of B. (statistically significant * , P < 0.05 ; ***,
P <0.01)(n =5, from 3 rats)
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Fig. 14 High dose AVLE restored- contraction effect on pretreated
low dose PE in rat aortic rings A. Typical tracing of concentration-
dependent of AVLE 10, 30, 90 ug/ml on PE-induced contraction in rat
aorta with endothelium (+E) . B. compared with that in denuded
endothelium (-E) at low dose PE 3x10® M. The restoration of
PE-contraction remains below the plateau PE response after introduction
of AVLE 90 pg/ml. C. Experiment condition remains the same as in the
about protocol except that L-NAME 3x10™ M was used to inhibit the NO
formation. D. Data summary of experiment as described in legend of Fig
14 A, B. (** P < 0.01, *** P < 0.001) (+E, n=6, from 3 rats) (-E, n=6,

from 2 rats)
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Fig. 15 059
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Fig. 15 T Spike activity ; of high dose AVLE effect on resting tesion in
rat aortic rings " Spike activity | of high dose AVLE 30, 90 pg/ml on

resting tension level of rat aortic rings. Upon Two tracings are control and
high dose of AVLE stored contractile effect.
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ZCAVLEZR: ERTBFHL F RS R BIF

¥ # AVLE 10 pg/ml{- ¥ #| £ 30ug/ml § F 4385 ¥ 2 2 (F]
16 A, 16B.)> @ ¥ & AVLE 10 pg/ml ¥ 2 € 47 dic=c m 7 848 & p 4
WMo H % 30 pg/ml 4r72 i EAFE - % (B 16 B) (%= = iv* T >
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ng/ml £ (A 22iF BFH 10 248) p A B RIS
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Fig. 16 054
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Fig. 16 Damaged effect of high dose and low dose long time
incubation of AVLE in rat aortic rings. A. Tracing of the effect high
AVLE (90ug/ml) on the subsequent contraction to PE 10° M,
CCh-induced relaxation and contraction to KCI 80 mM. B. Tracing of
CCh after AVLE 30 pg/ml three times repeat on PE 10°M and 107 M. C.

Tracing of low AVLE (10 pg/ml) in time control manner ( incubation for
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40 mins ), and repeat CCh test. D. Statistics of pretreated high dose and
low dose long time incubation of AVLE effect on PE. Black bar: Control
contractions to PE 10°®M. ( n=5, from 3 rats ) Gray bar: Contraction to
PE 10° M after incubation with low AVLE 10 pg/ml for 40 minutes on rat
aortic rings. ( n= 7 rings, from 2 rats ) Black gray bar : Contraction to PE
10"° M after incubation with AVLE 30 pg/ml for 10 minutes on rat aortic
rings. ( n= 6 rings, from 3 rats ) E. Statistics of pretreated high dose and
low dose long time incubation of AVLE effect on CCh. Black bar:
Control contractions to PE 10° M. ( n=7, from 3 rats) Gray bar: The
statistics of normal CCh control. ( n=5, from 3 rats) Black gray bar: The
statistics of low AVLE 10 pg/ml incubation in organ bath for 40 minutes
compared with control of CCh. ( n=7 rings, from 2 rats ) White gray bar:
Statistics of CCh after high AVLE 30 pg/ml ( each incubation for 10 mins
repeat two or three times ) compared with control with CCh. ( n=5 rings,
from 3 rats) F. Statistics of pretreated high dose and low dose long time
incubation of AVLE effect on KCI. Black bar: KCI control response. (n=5,
from 3 rats) Gray bar: Control of KCI and low dose AVLE 10 pg/ml
incubation in organ bath for 30~ 40 mins on rat aortic rings. (n=7, from 3
rats) Black gray bar: Control of KCI and KCI after high AVLE 30~ 90
ug/ml thropgh the (once high dose AVLE incubation in organ bath more
than 30 minutes ) experiment. (n=6, from 3 rats) (** P < 0.01, *** P <
0.001)
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e~ BRE AVLE HP Aok F T Freie® 8 2EER 2 N

Bl 16A.: & ¥ 3-4% > L B 16 B.: % % & AVLE pF ¥ ;25
EEFTHYI-RL6 Cof MAE AVLE L R EiF 2%
CCha I LB c B P » BRI PEPEFFEE BT HfomH
ERERRFEBEN O OMAF N FEE PEEEET Vi
v 20% - m AT E PR REKCL 5 30%4E T 2R % (B
16 F. : Black gray bar) -

I ~AVLE BT jcipL B
B # & AVLE 473k 2 % g 4425 1 00 i fF (superoxide
dismutase, SOD) 200 U % £ i % * & st i fF (catalase) 200U » B~jj
7 AVLE 2 4v 30 pg/ml ~ 90 pg/ml i3 #& £75% | i 45k 2 i % o
H#E2 SOD (200U )+ 7 H e~} % % & AVLE i # 43k
(restored- contraction )z_ * J& - 4] 17. A 22 %2t F] 17.B -
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Fig. 17 SOD and catalase each 200 units abolished the restored
contractile response of 10, 30 and 90 pg/ml of AVLE . A. The third and
fourth tracing is normal control and AVLE dose control. The lowest
tracing is SOD combined catalase each 200 units abolished the restored
contractile response of 10, 30 and 90 pg/ml AVLE . B. Data summary of
AVLE 90 pg/ml compared with plateau of PE. Single dose of SOD 200
units, single dose of catalase 200 units and SOD combined catalase

abolished the restored contractile response of high dose AVLE . (* P <
0.05,**P < 0.01) (n=5, from 3 rats)
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= i BED
F- 8 MERAVLE* * B FRAS P AL R 4R LIKF
F e

BRERELY MEpAER A A REFAT @ Y W

Ko Rt REe RAT LB F o RF HEHCHEARFEE
B el B o B R el RSB A BRERTF Lk
(China, 2000) o B ffr "% o B ~ B350 2 f g ~ Feglidd i E 7
it (Butterweck et al., 2001; Grundmann et al., 2009; Grundmann et al.,

2007; Kim et al., 2000a; Kwan et al., 2005; Ma et al., 1989; Tagawa et al.,
2004; Xiong et al., 2000) -

AT EREHE AVLE F AR o R fedRZ R g o T
AFEY 3 EE P At A B % ? 2B RN s B
B s A PE{e KCl 5 7 b 2 Jeipis gz 5 > i mA g & 3 # L
AVLE % &3 $7%2 B BB m g o

PE 3 o-T 1 aisonk » 2 L65d PLC iE 1 IPy
fe DAG > @ & IPgie® u_’i”*ij‘i e X RY 5 5 (LU % kBT 4T 0 DAG
Pl EE Y PKC» BFmiph it vugdv d54d 0 2
(Rembold, 1992; Webb, 2003)

KCI Rl gEd L ifreme 22 EH A4 2 187 - 51 TR

4T da kg e

Fréfdp g2 WEc 80 @M N e P o B AR T
m P »]tf{ﬁ(Rembold, 1992; Webb, 2003) -

AVLE #4>t 348« Bl 2. 2§ 7% &2 55 B0 7k 475k 18 % (Kwan et
al., 2005) » a8~ & i #*%F %7 > AVLE 10 pg/ml ¥+ PE -
U46619 3% % e e 5 3 ¥ £75% v * (Kwan et al., 2005) -

* i FRE P A2 KET 0 €474 AVLE 10 pg/ml 2
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gk iv* (BI12D.); @ * -3 g & pedrdl®  L-NAME > ¥
% >Fr4] AVLE 10 ug/ml z 438 i *+ (@] 12 B # B 12 C.) - & i
B~ BV RO iR B 0 5 Am A s fR TR R T AVLE A
A B BT IR ERER TR o 20 AVLE 10 pg/ml $#3% < B o 2§75k
T > 2 WEP AL EFENOB S (EDRR)Z g% > 7 S & ik gt
FEi it 2 F]3+ (EDHF)z i®#* (Kwan et al., 2005; Luksha et al., 2009)

$- & AVLEgE»%F B2 &

hAFEY > AVLE 2 gk Ji @ B 8 AVLE 2 #4582 1%
* o K F B AVLE 2. 3 &£ 5 30 = 90 pg/ml £2 <% & AVLE 10 pg/ml
5 % H; MAE AVLE 10 pg/ml 5 p & &5 f2 475k » s (Kwan et al.,
2005) > #X @ B 4o AR 3]:E 30 pg/ml ~ 90 pug/ml 2 + g > & BEom ) if
FRAR AR T B JeigM PE 2 L g R4 KT A2 RS (LK 13B.,13
C) -

BAEEE S R R F TR N L AR T R 2 At g AR
iﬁﬁoﬂ%%wﬁ%%ﬁﬁﬂﬂﬁﬁﬁ’ﬂﬁﬁz
e® Ao Pl Rk AP AT 2 B Rk g R
B AR 2 & F eiEH PE 3x10°M 0 {5 R 4 AVLE 1 #E (90
ng/ml ) 2§ %> i 0 175 BARGEEE | IRQITHEE Bk d F %
Edal

FHRGEMT O REPMARET o A B fR2 R MAE

=
o

s F Jcg@ PE 3x10° M

-

4% 40 AVLE o MHE 3 3 HE (
pug/ml ~ 30 ug/ml ~ 90 ug/ml ) (L B 14 A) - & & AVLE 10 pg/ml »
AT HM -~ R R R p R (TR A APk A B A E 30 pg/ml
90 pg/ml — % & 4 i @ &F5% > IRABJTHFZ G 0 R4 RT3 R T
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R HE L oA PESXI0PM R4 F R d N ARG T
AR o 2 o RER A E AVLE S sk 3k 4 A2 - B 5 Bl 14A
Bm o EhA P LB R (T 397 ATE T B fephl ok
KEF AR R P Ak BT o MAE AVLE (i DRk (FF o 4
B4 B 14B.

$Z 8~ AVLE B M E R FARY BRI ki B

A ?%iﬁ' R o AT AT G P ETR e ¥ S 4% 4e X R e TR

2(Kwan et al., 2005) e 4% 7 % # & AVLE ¥4t +

P B fciEH PE 10°M 2 e kT R 2 R & 0 #2050 4T

FUFFFE IR S R AN L] H AT RS

(superoxide anions)friE % i+ & (hydrogen peroxide) z. ROS fe %74 %
P BRIy o

AF BT o AgF (Y kit fF (SOD, superoxide dismutase) ~ i ¥

it & w it fis(Catalase) 2 H #%| ROS fe#7#|2 f& * » 22 SOD £ Catalase
B R IS FT TR o AR gL BRI

B BgT > H @@ * SOD 200 units » ¥t % #| £ AVLE i i 4+
SRR s gk anfed] (E* 5 & & SOD £ catalase # 200 units » R {- ¥

) i¢ * Catalase 200 units — & 7 $-] cfrd| (T % o XL S 5 B 17. A -

d 4Rl A B A E AVLE $Hapal < Bl A # ki i 4rk 2 e B
T% 4 B L A2 F K43 (superoxide anions) - @ A H_iE F 1 &
(hydrogen peroxide) o

%k EET WY L PR EE & Kreb’s solution
F %P~ 59 NADPHoxidase p A & 2 42§



2 3+ (Romero et al., 2009; Zalba et al., 2000) » 4z ¥ 2 dp+ ¥ 284d
AVLE z_ & £ i®% » ¥ 5y £.d % ¥ Jeigd| PE €% o-AR < 4 (Ming-Ho
Tsai, 2010) > 54 NADPH oxidase # # -
P B PEET L bk 4@@%@%6,; ¥ kAT
Bplz_o &% PE10°M tlic42 ¥ 125 4 & (Ming-Ho Tsai, 2010) » 12 2
oo T H?x # 4: 5| Prazosin 10° M g5 > d PE {4
g e F foledg s o d pdp i PE ek Bl F R o fIgoAg§ 1
F2 A4 > £ E3 886 o T Hfllx £ % - ¥ n(Ming-Ho Tsai,

5w i cAVLE 2 TR @ i 4o TRE & 31
B S KA RRL pRF &Y 0 AVLE HH B 7

4T
T

TR R e TRE R 2 B

%5 AVLE 4% >1-3+10-304-90 pg/ml > # # 13- 10
Ho/ml ¥F4248 < BLA §#% o B B0 {71 495k c0iEF o 2 10 ug/ml 7 &
L2 bR &zf%:s_a.mrfzsw ( PE )izie & B F H# «hp R 12 10
A aBRR IR R 0 2 g5 d NADPH oxidase WRAZE A3 2 &
4 (Ming-Ho Tsai, 2010) ; fe® & % 4c X & # & (30,90 pg/ml ; i ¥ pF
ffre 34302 404 > A2 KR IRRITH LR % -

Hp| ot W ERE > ARG LMY REFRET R A
b2 ARG AT B AVLE Fi - § (F it THEL 2 2% @
A F AT RO - § 1 F 2 6 F 458k (Katusic, 1996) -

JLPE 5 f 4002 CCh3x10°M pl . T A | & 1Fe KCI 80 mM z

Mo Epl o d S BLI6E F7 @4 & AVLET £ PFR

1, 3] B g fr Mz & Gk ET » T g E I’J"fr'_u_ F;J:;Jﬁ‘»st =R e
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% R4 10 T 20 962 % o
M TER e THR ) 2 T4 6B AVLE > Hae -

$AVLE AR ERS 2P AB#EEI RETLET
B R AR R AFREERARET 0 %3 R4 AVLE
MAEIZHE LESRIS Har cAVLEH#FE®RS 27 F 2
B e g3 spikeactivity ; 22 R % o

AVLE e »afaz 5% @ R¥pz s e iz 2 F - MHE AVLE
TR AL R AL NOL R BERE K2 77 » AVLE » £

Ly i“figs‘? L o 4 ehpid 14 (Kim et al., 2000a; Kwan et al.,

2005; Tagawa et al., 2004) -

8 AWMk

A AVLE i B @ X & - fk o &% B2 ?s;u NO 3

Ea

2

4 EDRF 2. 3 j2 » {718 n 47562 (8% o B & BV #0d ik » AVLE

= fy 84 {7 ¢ EDRF 4r EDHF 2 & ¥ 473 %]+ o ¥ M&# & AVLE 5
Bdeor B ‘J%L",f 23 L3S chpuy i (Kim et al., 2000a; Kwan et

al., 2005; Tagawa et al., 2004) -

Hvg MAAT B2 44 > R
PEE T E A S LB § 2eNOSK i 0 @ A2 i 7
£ #NO @ £.0, (Forstermann, 2008; Forstermann et al., 2006) - ONOO

TWROSHF o i 8eNOSA st at TR & A > 2k R A4
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2§ 1S+ (0,7) 2§ i+ & 4 (Forstermann, 2010) -
w g fmPz ¢ ONADPH oxidasefrA = > % £ 2.eNOS ; & & ¢ &
ﬂ’ﬁiﬁﬁiiiiiﬁoi#&ﬁ#‘Wmfﬂﬂé/fm’

3 20.1-1.0nM 2k & > ¥ it 4z % 4+ £ 3 E 4 (Pryor, 1994) -

- Lo d i Bipg e NO 2§ B ede e 2 % 2
T §71s (Katusic, 1996) 42 § I 4+ € 2wz @ 44 w4 ONOO ~OH-
% (Beckman, Beckman, Chen, Marshall & Freeman, 1990) > ¢ if & ‘o
S pd RES AR d AT LG 3 BT ow
P - HOREIRA T s B B g B R e IR
% (Frei, 1994) -

T4z § a3 ( superoxide anions , O, ) % 74 NADPH
oxidase §= uncoupled eNOS & # ¢ ; o, -adrenoreceptor i®* #&| PE #
Loog flgs g lasd 475 4+ (Ming-Ho Tsai, 2010) -

AR%Y > AVLE "B &8 | #rag & & BA &% § 3k 4
%o AR HELWE s AP AP NO frdg ¥ R4S 4 ol %
(Katusic, 1996) -

%1k T A PE 100 M e fljgen f T e R 2 Ag
g b > g F pE Y 3 40 NADPH oxidase §= uncoupled eNOS 2 # &h
AZF IegpF > 2@ R AVLE f £ 232 NO &-3k2 7% o

205 W13-C P AVLE % 8 x4l fes5 2 # B Je4F® PE 107
Mz 3%4 3R T KR4 I3 Mg fE e r—’rg%‘r»]’zé{‘ﬁJ (transient
contraction) 2_ 3R % o gt [ Mo 2% AR T AL E

FRRER LR LIl ms’bj]{' 74 NADPH oxidase 2 4 M4g%

—=

L+ o & d 347 ryanodine receptor z. i 0 kT 'bfffé e o
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