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AIM: To study the effects of O-( 4-ethoxyl-
butyl) -berbamine (EBB) on isolated frog heart.
METHODS: The isolated frog hearts were
prepared with Straub’s method; heart con-
tractions were recorded using IMS-2A recorder by
tonotransducer. RESULTS: EBB 1 - 100 pmol-
L~! caused concentration-dependent increase in
systolic and diastolic activities, but did not alter
the heart rate. EBB 250 — 500 pamol* L~ ! slowed
the heart beats and caused ventricular asystole.
Cimetidine 10 pmol - L~! or prazosin 100 pmol «
L~! did not inhibit the positive inotropic action of
EBB. Whereas verapamil 0.01 pmol < L7!
antagonized the positive inotropic action of EBB.
EBB enhanced positive inotropic action of CaCl; .
The action of EBB was slower but longer than
caffeine or isoproterenol. At room temperature
(21.0+0.5) C, however, the onset of oubain
was slower, but the duration of its peak action
was longer, than EBB. CONCLUSION: The
positive inotropic action of EBB was, at least
partially, via promoting the inward current of
[Ca®* ],, rather than increasing the intracellular
Ca’* release.
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R DEEER: WOKE T WM, HEE;
KAk RREEREE; MAERE; #J44e5;
Bay-K-8644; > lIL i 45

BH: it 0-(4- 288 T )/NRB(EBB) % B K
AR . FiE. N Straub RSB EEC;
f# FH IMS-2A iC R &K H MM LS.
5% : EBB | - 100 pmol - L~ 17 B4 #1080
W4 585k iSsh, (EREm.0%; EBB 250 - 500
pmol L1 5| &L Bk R, HEEE. EBBHIE
AR RN ZERET 10 ol - L~ 51 U6 1k 5
100 pmol - L~ W35 {EL AT BEHERIMH K 0.01 pumol - L™!
Fititi. EBB EEE M CaCL WWEHAAER. 5
mmEEE f R NS EAE K LS, EBB R B8, £H
FEREEE; HEERHP(21.0£0.5) CTH, 51
EBEESHEFHER. it EBB WIEEN AE
RELHSZELRMIESN G2 WM mIERHER
Ca®* PR RS,

O-(4-ZEE T &) /) BERE[ O-( d-ethoxyl butyl )-
berbamine, EBB | /& M\ # 99 #} Bf C ( Stephania
tetrandre ) 18 10 $2 BX B9 8} B . 9, (tetrandrine ) §9 — Ff
fiE Y B bisbenzylisoquinoline) . EHFHR G AR
R PER Cat, MZ*-ATP BEFI %8 — RERE RO IS
tE, HICo28X50.35f2.2 umol- L7, BRHAETZ
AHBERNSARKRAANZ 1Y, HXW EBB
oL B A R e KD AL 0 ) B 5T 4R GE (1986 - 1997).
& LAERTT EBB % ML B VE BT EERE - SR ET
T &% EBB fE IR, S 4FIT EBB
U ETE S A YE R AL

MATERIALS AND METHODS
EBB(F N K24 FHEYWH MR FgiL), HE
¥R, Bk, M, =709; HiLFHERMEEER
B:; M i® me = 709 (M"Y ), mse = 101
([CHgOCHs 1* ); T Bk ¥ T ( cimetidine, Cim,
Sigma); WE MBER (prazosin, Pra, Sigma); HEHI W%
(verapamil, Ver, Knoll); Bay-K-8644 i 52 E Mices
Laboratories W 3% ; " ME X ( caffeine, Caf, Wako Pure
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Chemical Industries); ™ 2 (ouabain, Oua. Sigma);
5A'E LB ¥ (isoproterenol, Iso, Sigma) .

#HiE (Rana nigronaculata) (45+5) g, ¥ 53
. F Strewb BEHl &R EEL. BHREEAG
{mmol * L-1): NaCl 112, KCl 1.88, CaCl, 1.08,
NaH,PO, 0.06, NaHCO; 3.57. glucese 10.58, pH
7.2. BHEAR 2L BIFER., HEO0MNREESIE
HHAEEE S A IMS2A il 4 Wi R (RE X
BRI)i0F. ZHAT 20 min T LR ML RAE,
BB LEFRERSE. E5nn HREEF
BFeELRE, ERBEH(Q21.0£0.5) C(10-
12 AAZER).

HYRELEEARKESRS, MANZEY
BEERETEBIEEARAERMN10%. EBBEH
15 uL HCI 12 mol L~ '35 #R, #R3)5 DA KB L 10
mmol - L1, pH 5.0; Pra Fi 10 % glucose ¥5 W3 ;
Ver, Cim, Oua, Caf % Iso W IR 2K el iEM .

LAESH g FBR( g/5Smm); ERBFIFBLL 5
+s Fem; BEXMHANERBEHWEREN « £
¥ FRKERERER LB HAPEEFE ANOVA;
AR e AR « .

RESULTS

EBB fIEMALHIER EBB L | gamol-L-'FF
W, EHSENKHRERYE, M3 min 5, WH
PEREE LA, M AERE— &N/ EBB 8 7E
H—Z AR+ EHNNEHEZEZE 4 min,
B AR A EiK EBB. EBB il #& 4% i ¥ #b 1%
KEECH A FEFRIEEE, EBBIIAG221-150s
B, HERGBSHEANEXTHBREXE, &£
WMHEHN | -2 pmol- L~ BEHIA & EBB | Bt
K(2, 10, 50 pmol - 1~), HIEMIHE AR EF
HREZ K (Fig |, Tab 1).

AL EHFT RN OB ET(Fg1, 2).

34 EBB ¥ BF 5 250 — 500 pmol « L™t Aef k.00 Bk BS
BRW, EEEM. EBB 10 pmol- L M & AT
fa) . VE R R e ] B K SRR 0 ] 43 51 O (40 + B)
(234+32), (81+11)s. EBB —HiRZ{ER ik
PEH AR, MEHEY 28.0 CH X EBB &3 A ja)
EREX, BRI GE32 s, BT HELERS
. 15 uLHC 12 mol L' IEHIE pH B S IS H
BEURAMT BER, RALKEEETL.

EBB 2 umol-L*

- mwmmmmmmmw

EBB 10 pmol- L

1038

Tension

Fig1. Effects of EBB on isolated frog hearts
at [21.0£0.5) C.

Tab 1. Effects of EBB on amplitude of systole and diastole of
isolated frog hearts at (21.0+0.5) °C. n=11 frogs, X+ 5,
1 g/5 mum, "P <0.05, °P <0.01 vs before drug.

Ub: Ultimate range of normal ventiricular beat.

IC: Tocresse range of vemiricular systole.

ID; Increase range of ventricolar diastole.

EBB/pmol+L"?
y) 10 0
Ub{g) 2.6x0.1 2.6+0.1 2.4+0.1
IC(g) 0.14+0.01° 0.76+0.05" 1.820.1*
IC/Ub{ %} 5.3+1.4° Wx7F 86+ 28°
(g 0.14+0.02*  0.5:0.1° 1.0+0.1°
/U %) 5.8+2.5 19+ 4° 46  12¢

EBB 10 pmol-L*

m S ——
lsoproterenol

1 pmol-L?!
b

CaCl; 3.2

pmol-L!
+

Caffeine 10 pmol-L"
3

Fig2. Effects of EBB, ispproterenol, CaCl,, and caffeine
on leolsted frog hearts at (28.0£1.5) °C.

Cim. Pra #1 Ver 3} EBB EE AL HEREE
M LSl WEEEFREZR, A Cm 10 gmol-
L™, YE8 20 min R IR E L. 20 min KN
A EBB 100 pmol-L~", W4GEEH B M, H(2.5
+0.4) g MAN5.3+0.5) g{n=7, P<0.01).
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FEBBMEHUHERBREBEN, BMA Pa
100 pmol- L1, #EM 15 min £ LM EEE AR T
k. #RWE, YA Ver 0.01 pmol- L™ B}, BHEHE
BERER D, 10 min FREBERZELEAKFELY
T. X Ver#¥ZE | umol L™ 18F, #.LESIEETH.

CE*REMANERR EBB X HER Y
LHEBREZEMA CaCly, HHEBEARKE Ca2* #
B A 1.08 mmol - L~ "H§ Z 3.24 mmol- L1, &[4
WEBERBE M (2.2 0.5) g #BMP(4.820.5) g
{(n=10, P<0.01), B IEEMEER (Fig 2).

FEMERE -, A EBB 100 pmol. -L°1, #5551
s LW AR — I 2 (6.6 0.8) ¢ (n=10,
P<0.01); Y3 TINEE CaCl, BT[], 1R IR 14
BB FI{E S rF et E], SCRWRT 754 10 RIS
CaCl, Hitr 4, B5RR M, CaCl, X BB K EBB
B, TofE FgEAFRT R o EBB % (Tab 2, Fig 2).

Iso FIEMMAER  Iso 1 pmol-L-4EHE F ik
Gl 3% 5, IR B [ FE RS &
#f[E ¥ . EBB B, ifufE A & 4Eed Bl W) i EBB &
(Tab 2). M4, Iso X HLobgk.L- 7= E RS RER
(Fig2), S F0BEI 15 KE 20 WA%, &4
e oEREK.

Caf FIEHEAA{ER  Caf 10 mmol - L~ 13| #E
AL TE#E L 31 R 38 I 1) 00 4 FE &5 o B () 3 R
F EBB, T{ERIfreEed (a4 EBB &, A B =40
518 0 A KL WU (Fig 2, Tab 2) .

Ouva RIEMM SEBR EBBHREMR =R

Tab 2.

37(21.0+0.5) CHF, Oua 10 pmol - L™ '51i2 &0 M
WS HEEEAN A, REEEEER. KE
2% B} ] 1 35 B 15 i of (R) 48 F EBB, 1 1E A R i By
R AR (Tab 2). FiE K 28.0 CAY, Oua 10
pmol - L 1ESAE AT R B B A, 5 21.5 CHH,
HA7+DEEE(1724) s{(n=10, P<0.01), B
I A BI1E FH R BT Rl B 45, B (3531 83) s
HEE(201+£26) s(n =10, P<0.05).

fER— 4R, J& T EBB 100 pmol-L-1, 45
R U EBEN(2.420.5) g¥INF (5.3
0.6) g, ZEMERE EMA Oua 2.6 pmol - L', £A
foRERERHEMA, HEEHEARML
AR

DISCUSSION

# SCHERH EBB AS{Y AT 2 77 3 4 i 14 3 55 & . O
B 4E SF e sh, M E BRI CaCl, BYIEHEN ) 4E
H; KEHMNIEBARE o ZHEMKN Pa f H,
32 (RBEBE Cim FFBAWA, {H AT B 5530 18 P B 77 Ver
Bk, #& EBB BIEHE UL/ 2B o T4 st
FEMSBEERMATE. X EBBREIME 500 pumol
LT B WO S , B2, XA eSS4
AGERERCUIRGERX. AEHERIKE
B, EBB iIEEAEANSEA SASERHEER
Caf IS B FAF. EBBREEME NI LG
FHE 18, WifE A Eaf MR+, XAk T EBB
HEBENEM -@EEMNTTREYE. EBBRIIEHE

Effects of ERB, CaCl,, caffeine, boproteremol, ml ooabain on isolated frog besrts at (21.0+0.5) °C.

n=10 frogs, ¥ £, PP <0.05 vs NCF, "P <0.05 vs EBB.
EBB Ca(l, Cafeine Isoproterenol Ouabain
10 gmod-L-! 3.24 mmol-L°* 10 mmol- L~ 1 pmol+L-! 10 pmol - 171
Normal! contractile
force. (NCF)/g 2.4:0.3 2.4+0.5 2.3:0.4 2.2 0.5 2.6 0.4
Acting time/s 40+ 8 4.2£1.1° 3.2+0.4° 10.01.0° 4727
Peaked time/s pc I 26+ 10° 10.7+2.1° 13.8x1.6° 353 = 83
of poak/s 8111 30+ 5° 214" 18z 3° 129z 11°
S"""'”"d.] f“’“’“m"l,g 3.5z 0.4 5.1+0.5° 5.0+0.7 4.2+0,5° 4.1+0.4*
Effecti itaini
Ve meltatmng 6.5£0.7 3.6+0.5° 2.120.2° 4.1£1.5° 11.521.5

tme/min
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MAHERERS A Z2HEMEN o AR, EBB &
ot (] 3] ok R ok 1) B} (B 48, T4 FH GO 2R RrE R
FEETHEMEAEM, RE EBB RNE pREMD
#. HEEREMET, EBB 100 panol- L7115 i
DUREDMA LS RTFRL, BETARER
ERR H B+ #. EBB M IEHIAHFEHES Oua £
b, P At R R A Reed ] SR BE
H24 21.5 CBY, Oua T3 B | 0 B 1k B vk ) 2
8, M AR FERMEK(Tb 2); BEEHR
FHER(28.0 C)it, Oua BYFEREAT ABHE B, M@
EBB W7 ; =8 EBB 5 Ous RIfERNLEE —E£
%; HEBBEENIE Oua WK R, FER
7% EBB A9 PEAN A1 45 F @ 4L AT BB R LB A 3
FEFEBEIMH S - 8P ATP 85, F.CUEBA
SN, M AR RN — 5522 % v (A 4 1 0O AL
MASGHFE. ETEBBESWHM - # ATP &
DA RTHE. MUEY Bay-K-8644 H 85
FURW | EBB &6 IE 4 B A B3 At AR s e R A B3k
Uk (] B W 45 38 1H 315 7 Bay-K-8644 18, {E1E
e EREE, BNEEEERERDY; @
H EBR 5 Bay K-8644 ) CaCl, # 8], —B#R¥, &
thERBEAEE(Fg 1, Fig2 ). &RHE—FR
A, EBBMIEHMAERS CNAME ESEHE

EREEERLE.

EF EBB W EEALAfE R E S50 U 4R H)
BEE — EERE R 5B cAMP HEITHE 3¢, WA 53
—EHEE . B4 cAMP 80 Ff Al et = A AL
FHUE SRR, T EBB H A4 EAMREEA .

& TEZEH, EBB X089 EHEI HEAR
o SEERTH WA H, AR W He %
BB RATREY; EBB RS A E R Maw, ®
e FRLHE E B4 Rt A Co't AR AR R # A
Ca’* BHURE.
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