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) E AT W) liguzinediol X I3 B kb 22 40 2 2 P
Uy 77 55 vy R BRUAL I B 77 27 1Y 52 Wi

' AR, TEA AF B4 287
(. A7 FPEHRF, d® 210029; 2. T HA A PHEXEZARENTEEZRE, &% 210029)

[(FHE] BB S liguzinediol (2,5- " ¥ M AE-3 ,6- — HI JE i g ) X 11 0 Lb 22 ok 20 2 0 30 o DR Bl L ¥t 3 0 = B 5 Wi
FriE 40 FUMEYE SD I A DAL i K i3 A 8 2 G 2 ) O AR TSRS BB AL A3 5 4 AL AL (45T NS) |, FH X TR
A (M ,22.5 pg-kg™') liguzinediol (5,10,20 mg-kg ™" )3 ANl EEAL, A4l 8 S e i Ji 20 A o T 519 0 A 00 R 0 Bk Lok 4 25, %2
T8 A B E 0D R Al B2 P R MR B Sy R AR AR Al . B SR K 45 255, liguzinediol 3 7R 4 21 249 OR B A 0 W0 4 TR
(LVSP) Zi b BN R BT ( + dp/de,, ) A WE TR T BB ( - dp/de,, ) (M4 HE (SAP) (&7 3K JE (DAP) 7E 1
min N IFH BN, I BTG F R I, O U AR T 35 . 2518 liguzinediol X L O R0 AE B IEPE LA

[ ]  liguzinediol; 2P0 Iy 5 ; B LR M sh 1%
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The Effect of Liguzinediol on Hemodynamics in Rats with
Acute Heart Failure Induced by Pentobarbital
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[ Abstract ] Objective: To investigate the effect of liguzinediol on the hemodynamics in acute heart failure
rats. Method: Forth rats were intravenously injected pentobarbital through a micro-infusion pump and randomly
divided into 5 groups: saline control group (NS) , positive control group (digoxin, 22.5 pg - kg™'), three doses
of liguzinediol groups (liguzinediol 5, 10, 20 mg - kg ~'). The heart contractile founctions such as left ventricular
systolic pressure (LVSP), maximal rising and falling rate of ventricular pressure ( = dp/dt,, ), systolic arterial
pressure (SAP), diastolic arterial pressure ( DAP), heart rate (HR) were measured using a RM6240B/C four
channel physiological recording instrument. Result: Liguzinediol induced significant increases of LVSP,

+dp/de —dp/dt

acute heart failure rats.

and SAP. Conclusion: Liguzinediol induces a positive inotropic effect on the heart in

max ? max ?
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SRR, B RATAY liguzinediol X 1R B HE 2 B4 B0 M 0 7 8 3 K RUINLIAL 311 1 2 B 52

PEE . AN L6 H S W EE liguzinediol Xt 3 B L 224 flF
FG 2t 3 5 R R0 U I3 Bl ) 2F B R
1w

1.1 2% Hitk SD KR, AT (250 £20) g, i |
Vi 0 3 v S5 B v R VR R IE S SCXK ()
2007-0005 ,

L2 0 e e (b EEE 2 A2 R
AL LS F200220915) 5 liguzinediol 25 45 ( 7§ 5 Hp
BE 2 [ ], S 20090227, 4Bk 99.2% ) 5 &
OB ALT (&) (AR # S 4it5 090801 ) ; Jif
F(hmEEWRELERARAA, #t 5
090112) ; B4 30 ( L7 Hrfb TR A R 2 ] it
= 090803)

1.3 {U#F RM6240 R L il /L F (55 RELH R
Ge (ARALER ) s WZS-50F6 14 5 52 (M VL7 K Bs 2
AR A PR W] ) s HSS-1 (B ) TE R WAl (RUERALAR T ) o
2 FHiE

2.1 @EBTED KA KR RBENL Y R AL |
B F (22.5 pg - kg™') | liguzinediol (5, 10, 20
mg-kg )5S AN 20% [ B4 1.2 g-kg ip BRI
EMNEE TR (37 C) FARSG b, AR T4 AL
HL AT FA , i A 22 S ACIT TS 3560 vl [/l (ECG ) AN
O (HR) . RRC i R ERRE S, 40 8 4 S s ik
FEFRAMEBKFEB/ALOE, 75—k
Z M SR UL SR A B R (LVSP) 20 RN
JE Rk ETREE ( + dp/de,,, ), e N R ) i
KFREHLEE (- dp/de,,, ) 55720 E D) REHE b5 40 B
A0 B s Bk R AT B kAR A, 22 A B SR A S IR

% )1 (SAP) &7 5K 5 (DAP) A8 4 5 [R] i 3 5 A 0] BB i
Ok A AT e IOk A A 4 R U VR R, R P R SR
AN TR DL R B A T A ALY .

W5 25 D 3t 48 b, Fof FLAR 8 S5 il SR A 4R A R i
BRI R, BE S FH G0 3 v 5% 3 Dk O 1. 5% Y %
P g B, v S B 12 mL-h ™' 2+ dp/de,,
A R (1Y 20% ~ 30% Wk k3 mL - h ™',
i + dp/de,,, HEF5 A6 XA FE A F] 5 min Il %
2R He M = S (22,5 pg-kg ') | liguzinediol (5,
10,20 mg-kg ') LA K% NS5 N4l iv 4524, ids®
RS2 )E 2 h WY I 3 ) 25 0 AR Ak, ORI R A
TEPR AR AR, SRR H#K

AR = (X 4H2))F - X BT /X 42510 x 100%
2.2 SR BURELL & +s FoR, R SPSS 15.0
Gt AT RN R T 2501, P <0.05 HSiit2
3 &R
3.1 WatoEKRACEDRMZm  1.5% %
B Z G s s LVSP, = dp/de, B BE TR, 5 A
B i AR B 22 S AT 3 5 AR R 2H R LI AR S 4
T AR NS, £ 48 b Bl 15 AR I ] SE 2 W T B, 28K
£ 30 min NFETS, BOLHCT 20 min P9 A9 $0HE (R
M) o # Ik 1 9 i =5 97 LL & liguzinediol (5, 10, 20
mg-kg_l)}ﬁ,l min PN PR, LVSP, +dp/dt,,
—dp/de, P ETF, SRR K H GRS A
AWFEZER (P <0.05,P <0.01), H 55 & £ iEAH
Koo EFEETEE LVSP (9 /E H 4120 min Py R4 E
Tt RPHAEA 4R 2 h DB, (WFE1~3),

F 1 liguzinediol X /X B Lt ZIWAT B 2O R KR LVSP MM (x +5,n=8)

LVSP/mmHg 25 LVSP/mmHg (5462 /% )
A R e 1 min 10 min 20 min 40 min 60 min 120 min
BRI 108.7 +9.1 88.2+7.8% 82.4£11.6 80.9 +12.9 74.7+11.8 64.5+15.2
(-6.5+9.5)* (-8.0x14.4) (-152=11.7) (-26.0£19.8)
Dig 105.0 9.2 87.6 7.7 98.1+7.8%° 97.9 +14.3% 94.9 +4.7%) 95.6 +7.8% 99.1£13.2% 104.9 £24.0
(12.2+7.2)% (10.8 £9.8)% (8.9£10.3)% (9.2£2.3) (13.4+14.3) (20.2£27.1)
Ll 107.8 £10.9  83.8 +7.7% 95.2+12.9 93.6 £14.7% 91.8+10.8* %  91.8+14.3 96.8 £21.0 96.6 +30.3
(16.8 £12.0)®  (19.1«11.1)%  (13.8214.7)%  (11.5£4.9)%  (19.2£21.7) (17.0 £34.6)
12 102.9£10.5  80.5+16.7% 94,5 +14.3°) 88.8+19.1 89.9 £23.0% 91.6 +20.5 102.6 =18.6%) 103.3 £16.1¢
(20.3£24.0)%  (11.6+18.6)"  (14.0£30.5)%  (16.1+27.3) (30.7 £31.1) (31.8 £30.3)
13 104.7 £10 78.3 +£9.1% 86.7 +14.4 93.4+9.8%°) 94.4 +£12.5*%  94.7+16.3V 97.0 +£19.2% 111.5 +14.6°%
(11.0 £17.1)  (21.2£23.0)Y  (22.2£23.6)%  (22.2+24.0) (25.1+27.1) (44.8 £29.8)

W BT P <0.05,Y P <0.01; SR L P <0.05,Y P <0.01; 585 L P <0.05,9P<0.01, LI; liguzinediol 5 mg-
kg ™', L2 liguzinediol 10 mg-kg ™' ,L3; liguzinediol 20 mg-kg ™', Dig: Digoxin 22.5 png-kg ' (F2~6 ), 1 mmHg =0. 133 kPa,
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%2 liguzinediol WX Bt ZMAAH A OF KRR +dp/de, HIFMM (X +5,n=8)

. +dp/de,,, /mmHg-s ™" WG +dp/di,, /mmHges ' (AEAL /% )
'
A R R 1 min 10 min 20 min 40 min 60 min 120 min
BB 56482619 4050 +636 3319 £822 2 830 650 2120 £971
(-18.2%14.3) (-29.3+14.6) (-48.1£20.0)
Dig 55124952 3922+1061% 4805 +649% ¢ 4 874 +989%) 4970 £1 085*>) 5258 +796% 53151551 6026 +2 179%

(27.8£25.0)% (32.5 +44.5)%

Ll 5384 +1105 3108 +838%) 4076 1332 4219 £1 0394
(37.5 £58.5)% (42.1 £49.1)Y
12 5744 £1386 3 871 £955% 4977 £1467°° 5125 +1246%

(28.5+£23.4)% (36.2 +28.5)%

(31.1+£29.7)"  (42.9£47.8) (36.4 +£23.5) (50.6 £16.2)
4047 +1 443Y 4501 £1372% 4549 £1 717% 4 647 £2 152°)
(35.5£59.8)%  (52.4+64.4) (48.7 +£57.4) (47.3 £53.6)

48391516 521616109 5991 +1857% 5923 +1 446%

(28.5+34.7)%  (38.4£38.0) (58.1+41.5) (64.0 £66.3)

13 5178 +1 125 3594 +684%) 4229 £1 091 5010 £998*:) 4720 £1 140%%) 5128 £1923%) 581719349 732212 048%

(17.9£22.1)%  (40.7221.1)%  (32.6+32.1)%  (42.1x50.3) (63.6+56.0)  (104.4 £53.3)
% 3 liguzinediol 3 /X Bt ZIWAT B 2 OR KR —dp/de,,,, MR (2 £5,n=8)
i - dp/dt,,,/mmHg+s ™' WG - dp/di,, /mmHges ~ (AR /% )
MR G 1 min 10 min 20 min 40 min 60 min 120 min
MR 47222476 -3 197 £576%) -2 773 £640 -2 623 +593 —1941 £784
(-13.4£10.2)  (-16.9£18.8)  (-38.2£23.4)

Dig -4705£632 -3 464 +716% -4 049 £505*% -3 797 £706* -4012£831%°)  -3922+773 40891080  -4897 +1 8359
(19.2£14.9)%  (12.1223.3)Y  (17.1217.2)Y  (14.5£15.6) (19.1£24.8) (40.4 £42.6)

L1 -4160£1030 -2 867 £855" -3 232987 -3512+1325 -3205+1076% -3 168 £959 -3627 £1 495 -3581 %1548
(15.3£29.9)%  (24.9£41.1)Y  (11.7£20.9)  (12.3£27.7) (28.4+47.9) (26.6 +£58.9)

12 -4964 £700.0 -3 277 638> -4 241 £1089*>) -4040 +1 1959  -3859x1312Y -4040+1 191 4762 +1649°)  -4942 x1 150>
(30.9 +£37.3)¥ (24.0 £29.2)% (19.4£38.1)%  (26.5+39.0) (49.3 +60.0) (57.6 £57.0)

L3 -4846 £551 -3 135 £705%) -3 540 £761% -3961 £1 134 -3792+917%% -3937x1 415 -4374£1194% 5480 +1 620
(14.7 £19.6)% (28.1£30.5)%  (22. 4+24.7)Y  (24.1£35.3) (41.1+33.4) (73.0 £31.8)

3.2 MaroERRSKn MR 1.5% % H
W Z GBS 5 A B b BEET ALK B SAP, DAP 1]
R 45T Hb i o A liguzinediol ¥4 i T 0 2 K
A, 2 A 25 1 GBI iR 2= 7 A B
EPE(P<0.05,P<0.01) , A2 &8H S5 ERG I
BUAREER(P<0.05,P<0.01), 5H&EK
J LE#, 45 45 2520 1 min P ED AT S 5 0 5 R BRI I
Horh 457 b 3 A liguzinediol (5,10 mg-kg ') 5
SR EA A B 2R (P <0.05,P <0.01),
M liguzinediol 10 mg - kg_] EH B N E (P <
0.01), WFE4-~5,

3.3 X2EOEREOCE(HR) MW 1.5% %
2RSS B B SRR R R RO R B R
B liguzinediol 4% 71 1 4 B4 48 AT LA HE 0 32 K BL Y
<172 -

LR HR 2GR HO B (BRAKGR 4 5 min Sb) 22 571
T 3, Ul B3 24 0 R R L R B R AN R
W 6,
4 ifig

AL g R AR T O R AR 5 | R O HE
M SRR R B H AU E A R
PRSI ML 2553 AiE , 1 B0 JUE D) RE A2 Ak 32 22 By o0 D
W 45 DI BE T B, o0 B 8T 5K D BE Bl 3 W A A A 0
RINREREAR S R D BE 68 5 T R, th BUAH L 64 1t 37 50
PIECE 2 I A

TR B LG 2 1 S — BT 2 )RR B 25 9,
T2 WS 5 B R R RORR I o R Y I B L 22 T
E o A0 ) R A A L i e, A AL
45 15 ) 2 77 A AR P REOR L S B0 ) 5 R AR,
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F 4 liguzinediol 3 X Bt ZIWATH 2O R KR SAP BRI (5 £5,n=8)
) SAP/mmHg Y2 J5 SAP/mmHg( 281k %/% )
A T RERT KL 1 min 10 min 20 min 40 min 60 min 120 min
RERY 87.8 9.9 68.4 +14.7% 66.1+14.7 60.7 £13.3 53.2£16.2
(-3.4+4.8)  (-10.9+11.0) (-17.9£31.0)
Dig 87.9+9.6 70.4 +14.7% 83.3+11.0%%  81.8+15.8>Y  79.6+11.1% 81.7 £10.0% 82.7+13.5 89.2 £21.9%
(21.2 £18.4)  (18.8£24.3)%  (17.1228.1)%  (19.3£20.5) (22.3+32.1)  (29.0+29.6)
Ll 90.1+8.2 63.7+15.1% 75.3 £16.4°) 78.6 £14.0%%  72.7+13.6>>  70.3:13.9 75.0+19.8 74.5£22.7
(19.9£19.7)%  (26.0£21.9)"  (15.9+14.6)> (12.5+20.1) (21.3£33.5)  (21.1 £41. 8)
12 84.3+12. 5  61.1x19.9% 83.1£7.9%) 75.0£13.0°°  77.3215.2%%  80.9+12.79 85.0+13.4%  84.2+15.09
(49.9£55.2)%  (30.1231.1)%  (34.5£35.6)* (40.0£29.3) (47.9£38.5)  (48.7£50.8)
L3 83.2+8.6 66.2 £10.0% 69.6£13.2 72.6 +13.4 71.3 £12.0% 73.1x15.4 75.2+16.6 83.6 +£18.0%
(5.3£12.6) (11. 2£22.8)%  (10.2£27.0)  (11.4£23.2) (14.6£25.1)  (28.1%30.1)
% 5 liguzinediol 3 X E Lt ZIWATH S EOF KR DAP I (2 +5,n=8)
DAP/mmHg Y2515 DAP/mmHg( 254k 2%/ % )
A T RRT A I min 10 min 20 min 40 min 60 min 120 min
A 64.7+9.7 44.7 +£8.9% 44.2 8.7 38.2£11.0 32.3+12.4
(-1.1£2.5)  (-15.0%17.3) (-26.2£27.0)
Dig 67.7+7.5 47.3 +16.0% 59.3+11.7%  61.7+18.7>  57.8£12.7% 58.3 +12.9°) 57.3+12.0 63.7 +20.7
(33.7£34.2)%  (37.241.3)Y  (33.6£51.4)% (32. 6£42.4) (33.7 +48.9) (41. 3 £41.5)
L1 67.5+7.6 44.1+17.2% 52.9 £21.5 57.2+22.1°°)  52.8+20.2>%  49.7x18.2 52.6+23.2 49.0 +23.4
(20.3£25.5)%  (30.8 £34.3)%  (20.1£23.9)% (14.7+30.4) (22.1 +44.7) (13.0 +£49.8)
12 65.3+14.1 44.8 +14. 9% 62.0£6.3%) 55.2+13.3%%  58.7+18.1*°  60.4+15.7") 63.8 +16.8 62.4 +17.4%
(50.5£52.3)%  (26.4+19.7)%  (35.0+38.6)% (38.8+31.4) (46.3 £35. 1)  (42.1%26.6)
L3 71.8 9.5 55.1£9.7" 57.6 +10.1% 60.4 +13.3% 58.6+14. 5%  59.6:14.6 55.9+22.8 69.4+18.2
(5.3+12.9) (11.2 £24.0) (7.8+25.8)%)  (8.8+23.0) (2.3£39.5) (29.4 +40.3)
% 6 Liguzinediol 33 X B Lk ZMAAH MO T AR HR MM (x 5,0 =10)
. HR/Y/min 5 0%/ min (B 1/ % )
415 B S 1 min 10 min 20 min 40 min 60 min 120 min
) 369.8 £45.5  341.2+30.0" 320.3 +25.9 278.9 +53.8 257.4 +81.1
(-6.0+5.7) (-18.7+12.6) (-25.620.5)
W 381.8+45.1  329.4 £54.0" 368.5+72.7°) 373.4 £68.0%7  347.9£46.5%)  361.9 £37.4° 352.9+£33.2 367.6 +24.2
(11.9 £10.9)  (14.0 £16.8)% (7.0£16.4)  (11.2£12.5) (8.8+15.0) (14.4 £21.6)
L1 395.0£50.2  328.6+73.4"  349.1£93.9 353.9£98.6 340.6 £78.6 340.3 £82.0 345.5 £82.4 338.6 £101.7
(5.7+8.7)% (6.9+12.7)% (3.749.8)% (3.7 +14.8) (6.3+20.7) (4.0£29.6)
12 403.0£49.6  355.6 +56.3% 374.1+54.6% 350.4 +51.4% 356.3 £51.2%)  352.8 +53. 4 374.5 £53.5 384.6 +54.1
(6.0£11.9)% (-1.0+8.2)% (1.2£14.3)9 (0.7 £18.1) (7.3%21.3) (9.2 £14.0)
L3 412.5+45.5  359.6 +47.8% 368.4 £39.7% 367.0 +31.7% 357.0£29.2%  357.9£29. 7 371.6£22.3 378.6 +64.5
(2.97.3)% (3.0+10.8)% (0.4£11.3)Y  (0.7+£12.6) (4.8 £13.6) (6.5+21.0)
HERT, BHEEHNRR MO EBAWIESE T ODFENPFY T, +dp/de,, R0 = F AU

Ny

%X —

i

ANl

LVSP, +dp/de,, J2 52 W0 W 46 2 6 1) 48 4

A R A R B TR B R R R, — R b R
BEGK T B8 A A 0k 2% A AR 1R g T 9 O UK
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BAE—E R b 5203 MR A 152 m JF 5 H 2
IEARSE, 203 H IS B AN 8 SRR AR N, + dp/de,,,
TR AN AR ) o WL G R e R AL
o, JRATT K R R M BN RS A5 AR R
LVSP, +dp/de,, Y T KE, 5B FTAH L, 22 % A W
FE, VLIRS Ty o K ST liguzinediol (5,
10,20 mg-kg™")3 AFI R AELE 1 min Py T} 0 %
KA LVSP G LA K& + dp/de,, AH, Fovb, i 75 48 0]
PAAESRS 2h LA b -dp/de,, 20 ILEF SRS 8, O S i)
AP BEAR A PR D AT R RE R R R 2 — A
G5O N - J SE i AUl L Bk S Y ]
BH 2 %, 1 45 F liguzinediol J5, - dp/de,, 3% b
T+, U B liguzinediol fE W &b ot 38 K RO JUE 1) %7 5K 2y
B S 3 9 70 B WA ), G O T RE

T LY 22 6 BB I 3 R AR R R B A 3l kL
M 45 T liguzinediol & Ifil & 7. B I+ F, liguzinediol
10 mg-kg ™" 41X It & A4 5% 0 f5% Sk B S, ot P A Rk
I3 R L BE % 22 fb R 4 5 7E 40% Ao 4735 2 h D |,
FaE MR A o TEZ5 24 20 min o A5 Il JE A 4% 490 9 9%
Bl ABARPR SIS 1T e e X aT g i T LR Y B
RBE S8,

A, liguzinediol 75 By 3 214 O %€ A AR 7Y [5]
X0 R A K, I ZE 45 1 s, A LT
TR B 2RO 25 W), liguzinediol T P4 /) , 75 i H 77
it R AR IO AR KA AR X 2 4 T A
FERM  liguzinediol 1E 14 L 3 4 F A #E A5y 0 UL 4N
LN WL 3K W 1 SRCa’" ATP i ( SERCA2a ),
Larissa Lipskaia'”' Z 82500 , 1% /5 FH 40 0% 2 ) H AT
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N LEYR T 0 T S fe BRAR Y L A

AS S o, n]RE T AT I B HE 2 ik i
A 4 S 2, S EORE A 41K ) 20 min 2 A B BE
T2, BOBCT 3R 20 min (1 1003 30 7 27 45 46 b5 1Y
fi o FR N IX Bt a] A i (B AT T m] LA Hh i R
FAa AL, I AR X liguzinediol 24 2%
MIMLEE o A o AT 23 045 i A T G 2 ik ) o A6

R, e IL TS
[ &% k]

(1] g, B8, BRoJe, 45 liguzinediol X IE ¢ Bl L iE
M3 30 1 AR R [T ] b E 25 %% 2 ki 44 (15) < 1155.
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