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In order to clarify the antihypertensive mechanism of Luobuma Leaf extract (LLE), the effects
on blood pressure were examined by intraduodenal (i.d.) administration of LLE to Spontaneously
Hypertensive Rats (SHR) and Sprague Dawley (S.D.) rats.

LLE did not give the effect on either noradrenaline-induced increase or acetylcholine-induced
decrease in blood pressure in SHR, suggesting that the antihypertensive effect of LLE might be not
due to suppression to the sympathetic system. Also LLE did not give the effect on angiotensin
I-induced increase in blood pressure in S.D. rats, suggesting that the antihypertensive effect of LLE
might be not due to angiotensin-converting enzyme (ACE) changed ACE inhibition.

Luobuma; Apocynum venetum L.; leaf extract; intraduodenal administration;
antihypertensive effect; suppression to sympathetic system; ACE inhibition
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FRATRRHERIRL (AR 20020802-1, H 3L
AT O H{ET LLE 23U,

IR BAAREEL 220~280°COE S TRFNEL-%,
SR FRUTEVH 150°C K965y TREAT- S, TR :
L=, 0%, £ 130°C 15 43y T—IREERT, #9 150°C 45 5T
WREERIAATUO BB AL L, ZOKRKEE 100g 121, 95~
100°C D% 1000ml, ¥RiZ 800ml TEALEI 605y, —[EHRHL
7= TR IBRRL , 300 BE CNE A Sy BEL T AIRE 230°C
THERELIRE, WP CHROD LLE &L

BP, AROERIZAW LLE 1373 £[FU LLE T,
¥EEE T 55R J + REESY hyperoside 2 ) isoquercitrin 4 HPLC (2
JOFEEL., & 6 mg/g B ENDLI LTI EDOHERETT T,

R (BRI TR,

2. ERED

dl-noradrenaline (Nad, =3t (#£)), acetylcholine (Ach, H—&!
HE(BE)), angiotensin I (BMH3E, FIyGHZET 2 (F)), heparin
sodium (Sigma) .
3. ®/5H&

LLE 77 e oA —& RO TREDKICEREL, id
Be B AL E- Y, FRURA (L) B 5 TR AR REK
WESFRU TRV V-, B 5 AEE id. AT 05 mi100g ((F5E),
iv. 213 0.05~0.1 m/100g ((RHE) L L7-.

4. RREHH

{IH 360~420 g OREM: SHR ((BR) AMEER) & O S.D.
FT oMK, IREE 2242°C, 1B 55+20% DEMEIZTI
BRI EPHEAFL, ERICELE. ToMIE SP EIEATE
(SHR AR @ARTEE ((BR) Ml ) &, #3045 T 24 WRf B FR R
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FEERIX, 20% Urethane 500 mgkg K 1*2% o -chloralse 50
mg/kg DIRAIR(p.) ZHO-FERT Ci{To7-. 2FRMETE
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FEBR 2, 3%1TH1ZH7=0 SHR i LLE 30, 100, 300, 1000
mg/kg #FTNENEE id K51, BEERETOMESIGHE
BRI BHEREE, SIS U LLE (XA ME~DFED
THET 5 40~60 sy LA LOMRRE ST, IRD LLE Zix5-L7-.

2. Nad IZ&BRERY Ach ICEDBEERIZHT 2ER

SHR (23345 LLE (i.d.) #¢5-43, Nad &} Ach |ZLAERIC
RIETEEIOWTRFLE. ERUCIVBES RSN
LLE O ARIZ W TERAERE (30 7213 100 mg/kg) K UEH
B8 (300 F7/-13 1000 mg/kg) 28R EL, G VRREEZ AL T
LLE ##5Ui. ¥KIC LLE 580K 5RE LLE B 5% ORE
BHENEHEL TVBEE AT, Nad 3 £7203 5 pgkg, (iv) BN
Ach 1 $720% 2 ng/kg (iv.) ## 5 L7=.

3. angiotensin I DA EERIZHTHEE

SD. %7vMZ LLE(id) 5%, 10, 30 R 50 7#&IC
angiotensin 1 0.3 pg/kg (i.v.) % 5-L T LLE #&5-H{? angioten-
sin [ [ICEBREDREL BT~ LLE OfE, E8®R10M
BIUSHEIZBET AR 5 300 33L0Y 1000 mgkg L7,

#® 7
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LLE #5i2k0, B5ATEHBL T BERBIEZRDBOH L
FUl-. LLE $#51%, 10 % LREEMERNLOMGD, K
FETEN AL B TR 55410 30~40 % THY, BiRakE
JEER ThoT-. BABEMEICOVTIE, 30 mgkg 7D 300
mg/kg {23V TIE9mmHg 735 21 mmHg SREEITEIRL72A3,
ZNLL DR (1000 mg/kg) THEMEEDHKIT A LI
7= (Table 1, Fig. 1) . $EHERYR IR/ 37— % Fig. 2 (ORLTZ. W
FTHOHABIZBWTHIBRIZMEEL, LLE #5FiEHBLAE
RBEEERE AU, WIS DRRO LI T .
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Table 1. Dose-response Curve of hypotensive Effect of LLE.
Dose of LLE N Max. decrease in B.P.
(mg/kg,id.) (mmHg)
30 3 9.3 +4.70
100 7 18.6 = 3.22
300 9 214 + 3.69
1000 8 21.1 £ 351

Each value represents the mean & S.E. of 3~9 animals.

Max. decrease in B.P. (mmHg)

30 100 300 1000
Dose (mg / kg, i.d.)

Each value represents the mean & S.E. of 3~9 animals.
The number of animals are represented in Table 1.

Fig. 1 Dose-response Curve of Hypotensive Effect of LLE.

A 300 mg/kg
{ mmHg ) °
100 . ) ) )
o 7 ¥ T
0 10 20 (min.)
(B) 1000 mg/kg
{mmHg ) o
200
0 T T i Y T ¥
0 20 40 (min))

300 mg/kg LLE (A) and 1000mg / kg (B) are administrated (i d.).
Fig. 2. Standard Pattern of Decrease in Blood Pressure by LLE

2. Nad IR RERY Ach & B EERBICHT 288
LLE DIEHAER OB HELEIIV T, Nad IZEBH TR
Y Ach (Z XD MEEVERIC A B2 8% RIT &l 7= (Table 2,

Table 3, Fig. 3).
Table 2. Effect of Pretreatment with LLE on Noradrenaline-

induced Increase in Blood Pressure in SHR

Dose of LLE N Treatment Max. increase in B.P.
(mg/kg,id) (mmHg)

Low dose 4 before 319 £ 1.56

(30 or 100) 4 after 38.5 + 6.65

High dose 3 before 46.8 = 8.57
(30 or 1000) 3 after 41.7 £ 8.33

Each value represents as the mean = S.E. of 3 or 4 animals.
Differences of effect between before and after treatment : not significant.

Table 3. Effect of Pretreatment with LLE on Acetylcholine-

induced Decrease in Blood Pressure in SHR

Dose of LLE N Treatment Max. decrease in B.P.
(mg/kg,id.) (mmHg)

Low dose 6 before 59.8 & 145

(30 or 100) 6 after 57.5 £ 4.08

High dose 4 before 519 + 3.13
(300 or 1000) 4 after 469 + 3.73

Each value represents as the mean & S.E. of 6 or 4 animals.
Differences of effect between before and after treatment : not significant.

( mmHg) Nad Ach
200~ v v v v
0 —

(precontrol)

(mmHg) LLE 300m:
200 g ° g/kg v v

e

100 {u

’;0 (min.)

(U W 4+

0 7 10 ' 60

Before administration of 300 mg/kg LLE (i. d.) , Nad and Ach were administered as
precontrol.
O:LLE, V:Nad, ¥ :Ach

Fig. 3. Effect of Pretreatment with LLE on Noradrenaline-
induced increase and Acethylcholine-induced decrease in Blood

Pressure in SHR

3. angiotensin I OFTERAICHT 2EE

LLE AL L7~ L&D angiotensin [ DFEVERITHT BIRMEZS
BIZHBNTE, WTRORRICBWTHOEERAEOMEIT
Db o7z (Table 4, Fig. 4.). 97235, angiotensin I 7>
» angiotensin I ~DREHBIE-T5 ACE OIEFEICESHE
OWFIERIT A DIV >T2. 7% LLE RIAEITW T ho&
[ZFBWTS SDRTY MM L RITE D Tz, £HE
HEKDHZD ivIRED MEIZFEE KT/ 00T,

Table 4. Effect of Pretreatment with LLE on Angiotensin [

-induced Increase in Blood Pressure in S.D. rats

Dose of LLE Time after LLE Max. increase in B.P.
(mg/kg,id.) administration ( min. ) (mmHg)
6 10 383 =573
300 6 30 48.0 = 8.08
6 50 442 + 597
4 10 53.8 + 747
1000 4 30 575+ 1777
4 50 575+ 595

Each value represents as the mean * S.E. of 6 or 4 animals.
Differences of effect between time courses after LLE administration : not
significant.
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(A)
{ mmHg )
angiotensin 1 LLE
200 glotens 300 mg/kg

AN

100 [ - iy W

0

pre. 0 10 30 50  (min)
(B) ) )
{ mmHg) angiotensin I LLE
200, lOOmg/kg

100

0

300mg/kg LLE(A) and 100mg/kg LLE (B) were administrated .

Fig. 4. Effect of Pretreatment with LLE on Angiotensin |

-induced Increase in Blood Pressure in S.D. rats

E =B

LLE Hila]id. #58EEOBEIZINT, 100 mgkg ETIEHER
\ARTEL-BEES A BB 28, 300 mgkg LA EICFAEEHIRLT
HEKPEEIIRUEVCTH 77 (Table 1, Fig. 2). Z3UE LLE 235
EoH— RTINS, AT T ARISIERBADHZ L%
RLTWA, F72, BIEOFRHGHIREIL 300 mgkg THEBL# 10
57, 1000 mg/kg TridsIZ 30 pbmARTRLAEMI S
7z (Fig. 3)Z&m 6, id. 58 LLE i3 o< WRINE A, #RERIC
PEET 5B 5.

F7- LLE @ i.d. %513 Nad 35\ N3 Ach D i E RS2 EL
7737 (Table 2, Table 3, Fig. 3). #->7C LLE $EH{%IZA884H
BRARH DRI BARRICVER T 03, BHD\ XA
IRERIEF AR COAAERIE AN eI NI,

LLE O id. #45#%0 Nad (CLA8FMERIZIZHEN
~7z(Table 2, Fig. 3) Z&Ah, AZRGHHESROINENIC EESPEE
TR EE X LIS, F72 angiotensin I 7>5 angiotensin IT {24
WMENT %A IETHERICIL T, LLE X E L2 o7z
(Table 4, Fig4) = k7>, LLE OFE/ERIT ACE FREMEMRIZE
SO THIRNEEZ LS,

RIHREOEZ AT ELT, Z4UETIT hyperoside, isoquercit-
rin, quercetin, rutin, (+)-catechin }% (X procyanidins 7% DRV~
= /=LA ESN TS . ZnbOYH AR FREEFR
%3 hyperoside & isoquercitrin SOIREMIZHOVVTIE, SHR AR
B BREEAERMNSRESILTVD Y. Sl = ) — 1k
£r4C &% oligomeric procyanidins, hyperoside, isoquercitrinZge
i, 74 ORRENRIC BT, B ORNBRIFEREESY 515k
Y EERARREDTENAED DI LM ESN TN 7,
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pre. 0 10 30 S0 (min)
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NEKTEEMAE DB DD,

HAE, LLE ONERTFHIRER - LD ERF L1z
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