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Effects of Ligustrazine Structural Modification Product nguzm*m&ynjcs of Chronic Heart

Failure Model Rats Induced by Adriamycin
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TIVE: To investigate the effects of ligustrazine structural modification product Liguzinediol on hemodynamics
rt failure (CHF) model rats induced by adriamycin. METHODS: SD rats were given intraperitoneal injection of
adriamycin (2 mg/kg) to induce CHF model. Model rats were randomly divided into normal saline group, positive control group
(Deacetyl tricyanidin injection, 0.022 5 mg/kg) and Liguzinediol low-dose, medium-dose and high-dose groups (5, 10, 20
mg/kg), with 8 rats in each group. Other 8 normal rats were selected as blank control group (normal saline). Each group was given
relevant medicine intravenously. The left ventricular systolic pressure (LVSP), maximal rate of rise or drop of left ventricular
( £ dp/dt...) , systolic pressure (SP), diastolic pressure (DP), heart rate (HR) and other hemodynamic indexes were recorded by
multichannel physiological recorder at 1, 5, 10, 20, 40, 60, 90, 120 min after medication. RESULTS: Compared with blank
control group, LVSP, +dp/dty., | — dp/dtux | , SP, HR and DP at 120 min after medication of normal saline group were
decreased significantly (P<<0.05). Compared with normal saline group, LVSP at 5-60 min after medication, +dp/dt... at 40-90 min
after medication, SP at 10-40 min after medication were increased significantly in Liguzinediol low-dose group (P<<0.05 or P<<
0.01). LVSP at 5-90 min after medication, SP at 10-60 min

after medication, DP at 10-60 min (except for 20 min) after
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B ] (No.ZDXM- 2-1) s VT35 B 75 1 TR v i [ medication were increased significantly in Liguzinediol
* B . BEC T D IS 25 E-mail: liyu@njucm. medium-dose group (P<<0.05 or P<<0.01). LVSP at 1-120
edu.cn min after medication, +dp/dt... at 5-90 min after medication,
HABENEY 2P, Wb W5 ) O IS 258 . E-mail : hmbi- | —dp/dt..x | , and SP at 5-60 min after medication, DP at

an@sina.com 40-60 min after medication were increased significantly in
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Liguzinediol high-dose group (P<<0.05 or P<<0.01). CONCLUSIONS: Single intravenous injection of Liguzinediol can
significantly enhance ventricular systolic function of CHF model rats so as to control or relieve CHF.
KEYWORDS Liguzinediol; Adriamycin; Chronic heart failure; Rat; Hemodynamics
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x1 HAKRLVSPHZLIER (x+ SEM,n=8, mmHg)
Tab 1 Changes of LVSP of rats in each group(x+ SEM,n=8, mmHg)

19 B . . ‘ R , . .
mg/kg [ min S'min 10 min 20 min 40 min 60 min 90 min 120 min
% HIRAL 137.50£3.89 136.39+3.74 13322390 132.77£3.01 133.70£3.96 13200£3.20 134122385 130.78£3.79 133.02£3.95
KA 83362187 82.98£1.62" 83.57£0.83" 80.01£1.68" 813713247 7947+2.51% 80.26£3.42" 79.06£3.11% 7193+476"
Liguzinediol {f1 541 5 84.01£2.59% 88.21£2.05% 04811327 97.03+247°% 99583437 98374559 98311698 929147017 825944397
Liguzinediol 1|41 10 83.00+3.63* 92.3644.50° 988544367 1047814167 111884347 107.77+386™  10429+388° 947843137 86213327
Liguzinediol 7] 41 20 82.51£2.53" 99.5944.087 1048042857 110.17£4.60°7  112.99+634™ 118124395 11805479 104302459 90.90+2.38"
MR 0.0225 §3.36£2.76" 922342207 101.27+4.66™ 1018443227 97874635 101.04£10.09°  102.69+9.06™  107.23+6.16™ 102424501

T 528 P R A, P<<0.01; 524 FRER K4 L%, * P<<0.05, ** P<<0.01; 5 Liguzinediol fIH £ 2H Ho 4%, *P<<0.05,%P<<0.01; 5 Liguzinediol
R R AR, “P<<0.05

Note: vs. blank control group, “P<<0.01; vs. normal saline group, *P<<0.05, “*P<<0.01; vs. Liguzinediol low-dose group,*P<<0.05,**P<<0.01;
vs. Liguzinediol medium-dose group, “P<<0.05
60 min iKWEAE , 1F AT 4ER5 2 45 245 )5 90 min.,  BHAEXT IR min A dp/dt,.. B 5 T A P ER K 41 (P<0.05) , fEF
MR 255 5 min +dp/dte. B F FARIKA(P< BFFELHZ)5 120 min, 54K B+ dp/dt. 28 F0 17 5 DL
0.05), 45245 10 min iKW (H , SR 5 IR AL, 45 25)5 60 #£2.

*2 HAKXB+dp/dt..ELIER (x+SEM,n=8, mmHg/s)
Tab 2 Changes of +dp/dt.., of rats in each group(x + SEM,n=8, mmHg/s)

Fi=) Ay
iﬂjnﬂj JIHE s ?ﬁﬁljﬁﬁ JJZHE

mg/kg [ min 5 min 10 min 20 min 40 min 60 min 90 min 120 min
A RAL 962691162201 970942155259 936327472660 950494176798 883288195585 9078671 1041.66 907612477772 810128439423 9 142431668.26
kAL 360735427535 3710674313517 36464930038 342836+270.13% 3760.66+500.81% 325843£275.06% 335825+366.85% 3350.79+306.38% 3 444.50+41697°

Liguzinediol {4l 5 376202£279.107  4185.231400.637  4473.05£387.557  3886.39£690.867 4664361467387  4940.23£541.66° 5037211630707 4496.87+463.58° 36
Liguzinediol #5410 3573.04£437.00%  387899£ 541197 4101824407337 4704232560197 4967.72+61949% 4829.94£838.077 4677331777527 347348 £307. 7
Liguzinediol &4 20 3696.81£362.847 4600941469857 4865.96+438.17° 527449 +480.71° 5566.49 64889 5915.75£707.06" 641156+ 835.92°" 5314.@008. +381.237
PR ERA 00225 3MLITI6A43" 4121382050057 4982502434917 5304861343737 4 83548 1478417 5 144492878767 5 167 QRFMISE " 5 49395 640,67 5.016.00£513.08

% F<05,4“P<0.01
sitive control group, “P<<0.05,““P<<0.01

Note: vs. blank control group, P<<0.05,”P<<0.01; vs. normal saline group, *P<<(Q05 § PO0.
34 Liguzinediol X$#&2Y X FR A [ B 8] — dp/d .. FIF M b 25245 )5 60 min, FHPEXT BRAT K BUR 7252
57z rxd B4 g, A BRER KRB | —/dw 10 min F190 min | —dp/dto. | B2 5 T4 HEh K 24
MHWERE 205 ® (P<<0.01). 2R —dp/dtn BB 3.
5min | —dp/dtw. | B 5 Tl P<0.05),fF 3.5 Liguzinediol 33! K FR 7 [E) B 18] SP A S0
ZH AR — dp/dt.. I ZEXIER (x £ SEM, n=8, mmHg/s)
Changes of —dp/dt., of rats in each group(x+ SEM,»=8, mmHg/s)

T 525 X B LA, "P<<0.05,"P<<0.01; 5 A= K 20 FE 4K, " P<<0.05, **P<<0.01; 5

. T - Bl

mg/kg I min S min 10 min 20 min 40 min 60 min 90 min 120 min
MR =7009.60£397.61  -7302.15£669.91 -6869.73£459.83 -6838.64335.50 -634425503.06 -6260.19£39240 -6312.11+346.06 -600336132837 -6672.731502.50
L3yl -3 1494936358 -3 131.41£363.93% -3383.284367.28" -3 15248+ 346,04 -332637+485.15% -3052.33£360.29" -2 989.58 £ 391.25" -3051.35+326.00% -3 206.13£40747*
Liguzinediol {14 5 ~3524.92420334% ~3709.374376.68° ~4210.06£376.77° -3759.93+762.02% -4 440.63+49433° -4390.99576.55° -4 19265 528.01% ~3919.25+397.98% ~3289.55+395.01*
Liguzinediol A4 10 =3170.83 4368497 -3 55773445248 -3 47270£491.97% -3 80257+ 67432 -3 871.65+745.82° ~4001.99£734.58" -4 10250£617.28% -2 849.41 +429.85" -2 705.83 +221.26™
Liguzinediol 1G4 20 -330757433144% -4 17016401507 4 616.15£416.65 -4 785.851492.86™ -4 924.00+590.72 -4 914.11451844" -530333£707.23° 463561167729 -3 584.65+413.96™
MR 00225 2931224152107 -3 454344 179.67 -4351.04 +425.26™ -4359.95+329.78" -3 911.42£239.80" -4235.73£691.94° -3 990.86+544.90% —4799.714555.75" 4 386.97£520.00"*

FE G2 I IR R4, "P<<0.05, P<<0.01; 55 AR T /K 2] LA, * P<<0.05; 55 Liguzinediol FHFl a4 HL4%, “P<<0.05; 15 FAPEXS BR4L LL 4%, “P<
0.05

Note: vs. blank control group,’P<<0.05,P<C0.01; vs. normal saline group, “P<<0.05; vs. Liguzinediol medium-dose group, “P<<0.05; vs. posi-
tive control group,“P<<0.05

Sos (U B Fo A, A BRER K AH KB SP B S MK min. Liguzinediol i 75 240 K 4524 )5 1~20 min SP B
(P<<0.01) ., Liguzinediol fiX . H i 4l KR4 Z5 /5 10 B & T FHMEXT B4 (P<<0.05) , 75 AN TH] 5 i 9 Liguzin-
min SP B & & T A HEL K 40 (P<<0.01) fRFIEAEFH AT ediol ¥ A Fh B Rk §L SP, (EL R 5 sk a] (14 4 4 177 SP
A B 25245 )5 40 min, PRI RAE A 4R 240250560 BB FRERER . BIPEXTBEZH K BN 25 )5 90 min
min, Liguzinediol & &0 K425 )5 5 min SPIAE.  SPHHE & TABREE /K4 (P<0.05) . £54H K SP #9748
AR KA (P<0.05) ,/EF AT 4E+E 2452505 60 fRIFo & 4,
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x4 BAKRSPHTLIER (x £ SEM,n=8, mmHg)
Tab4 Changes of SP of rats in each group(x+ SEM,n=8, mmHg)

9 Rl , . . - ‘ , .
mg/kg 1 min S 'min 10 min 20 min 40 min 60 min 90 min 120 min
S FIRHRA 108.02£3.84 107.77£4.27 105.02£2.96 105.27£3.86 106.09£4.65 101.16£5.60 107.09£3.34 102.61£2.74 11219£3.15
Rk 11172465 T13045.03" 76.82£4.79% 72041458 73341537 69.01£5.09% 09.47£6.25" 08.10+527" 63911625
Liguzinediol {14 5 7014326 713745517 84.741441% 86.84£5.53" 8781598 8791£7.71° 85004735 802245997 68.67+5.03"
Liguzinediol fAI&4L 10 19024494 90774585 89.3846.36 90.4743.66" 88.56+5.50° 91314553 92.68+6.01" 8720£9.26 85.68410.05°
Liguzinediol A4l 20 7928£376% 88724037 9249£2.29" 92544228 94214636™ 95.00£546™ 96.7746.65" 86.02£7.32 71511491
IR 00225 67.65£4.67%  T234+619 83831847 80.62£428" 73.85£495% 80.8919.92 83.55£9.16° 87.6146.62" 76.51£5.56"

T 528 PR B A, "P<<0.05,7P<<0.01; 5 A BER K 24 L 4L, “P<<0.05, **P<<0.01; 5 Liguzinediol 3| 5 2H I AL, “P<<0.05 ; 15 B4 X B4
H#,“P<<0.05

Note: vs. blank control group, “P<<0.05,”P<<0.01; vs. normal saline group, * P<<0.05, ** P<<0.01; vs. Liguzinediol medium-dose group, “P<<
0.05;vs. positive control group,“P<<0.05

3.6 Liguzinediol X% 2Y X F& -~ [E] Bt (8] DP #9540 40~60 min DP B g /& FAE FRER K 41 (P<<0.05) . 57F
Has X IRA A, A FRER K 4 K R 45 2 )5 120 BHEL KA EE 5, Liguzinediol {EFH) 2 4 AN BHME XS HR ALK R,
min [ DP B 2 F#AR(P<<0.05) . Liguzinediol 1|41 R DPZEFIAIT2=E L (P>0.05), 41K R DP ARk 1E
25 2)5 10,40 .60 min () DP BH {2 & FAE R K 2 (P< LIS,
0.05 5% P<<0.01) ., Liguzinediol & 7| =4l KA %45 3.7 Liguzinediol X3 1& Y X 5] A~ [7] B 18] HR B9 %2 1

x5 BAKXRDPHTHIER(x+SEM,n=8, mmHg)
Tab5 Changes of DP of rats in each group(x+ SEM,»=8, mmHg)
BR

ik mg/kg b I min S 'min 10 min 20 min 40 min 60 min 90 min ”\
AR 56.5814.89 57.67£5.14 59.60%6.68 60.34%6.11 59.87+5.04 56391323 54901343 52804 0 W+
Rk 56541427 56.90£4.29 54941399 52574424 52241458 45391446 4641525 46.4@ 9Nt
Liguzinediol {FFI&4] 5 50252.89 5420£5.06 60461443 62301525 61.08+549 589146.02 53.607 0 S5 £ 45511499
Liguzinediol I E4L 10 59.09£6.65 08.32£6.14 67251575 6624 14.67° 65.606.78 66.98 £ G* : 04.14£8.79 62.6419.08
Liguzinediol &4 20 S8.17£3.79 03551294 03.05£4.32 63.5415.15 66.0916.13 11397 5802491 49.14+529
PERTRA 00225 5032£548  4885%645 5491£6.06 54201459 54184610 56.95 +5.36 50.70+7.07

T 55 R HRAL HUE " P<<0.05; S A BIER /KA HuABe, * P<<0.05,

Note: vs. blank control group,’P<<0.05; vs. r&ormal sali; OM’ ,TP<<0.01

S5 FAXT A g, A PR FA% 120 min. Liguzinediol /& il fit 41 K Bl 45 25 /5 1| min HR
(P<<0.05), Liguzinedjol jflj Y FRZ5 25 )5 5 min HR B 55 25 T AR BREL K 2 (P<<0.05) /AT 445 B 40 25 )
Hﬂﬁmﬁ:if RBiE EE e 60 min. BHMEXT B ZH KB 7E 45 25 J5 40 min HR 9] 2
'J Qﬂjtuné/‘\ﬂi}: 40 min HR & FAEHE /K4 (P<0.05) . 441K U HR 2246 1% B il
LKA (P<0.05) fEF W 4 ds 245205 <6,

F6 FEXRHRHZNIEDR (x£SEM,n=8,%/min)
Tab 6 Changes of HR of rats in each group(x+ SEM,n =38, times/min)

a3 A e
mg/kg 1 min 5 min 10 min 20 min 40 min 60 min 90 min 120 min

S FRHRAL BLISEIST2 3781311455 376.63 1 11.44 374.63£12.68 375.88£11.85 3715041275 38175792 372.63110.24 388.38 £ 12.04
3Lty ¢l 3107542038 311.00+19.82° 2998842235 29163£24.05°  301.63130.59° 26625£3275% 2892513417 31175+ 30.60 303.00£29.90°
Liguzinediol {4~ 5 3476312641 363.63+18.54 376.63£19.63° 370.00£21.02° 3771882242 381342147 389.13423.78" 379.38116.49 364.25112.80
Liguzinediol FAI&4L 10 323.63£2050°  354.63£1727 354.88+19.94 352.50+22.50 380.00£21.95 377542219 389.03412.94° 397251261 392001397
Liguzinediol AI#4L 20 42541613 399.00+1889°7¢  386.00% 1450 39325£15.42°°  399.88+21.347 3983841645 395.50£17.89° 392.25£23.99 366.50£21.93
Fﬂ'ﬁﬂ,ﬂﬁfﬁ 00225 3162541835 3290542447 345.13£29.13 353.00£ 1643 339.13£18.98 360.50 421447 370.13£20.72 368.63119.45 3551321579

52 X IR AL, "P<<0.05, " P<<0.01; AR BRERKZH HLAL, *P<<0.05, " " P<<0.01; 5 B MG IR LA, “P<0.05
Note: vs. blank control group, P<<0.05,”P<<0.01; vs. normal saline group, “P<<0.05, “*P<<0.01; vs. positive control group,“P<<0.05
4 ﬁi’é —Je FEIMAE O S B NS R RS d, &
Bl 55 2% BT NS MO T RE R AR PR 2y a0 R EOLO EIRAARE R EGR 5 k0 gt B
VER R R R Y — HAER—R R B RGIEA O ENREARREAL R IR S 70
I 2 A W O E R 2SS IR I RIVE R 2 A0, S SO N S A R AN (B0 F AR O LA B M 4 2
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REZ TR AL I 25 S0, PR G 2 3 AR 40 SRk [6] 74y 1 s
ICHE | DABRT R 28 A2 i K L ) S A5 78 | 5% Liguzin-
ediol HL.0> Jy I VE T

T U 7 3 ey BRAE AR v I3 B ) 2E AR A
5 FETHRR AR , 0% HH A I FAAE 5 A1 A P BH ) AR
RILBARZSE BT 5 IR F ARG R 2 50" A it i
ERER D IEFETIREMY T B2 O DI RE AR A i 2 %
s FHLAE B2 R AR 22— L 8 ) 2 s AR A O
FIRE R BB R MG Sh S F AR R R EAE
SRV O D Re R 0 7k, R IT Al T 10
REARGHIN 3 () SR, L9 80 ) 2 B 4 5 6 b B 2
§% : LVSP \+dp/dty.. . — dp/dt... .SP . DP FIHR %, £ 1% 4
B FPEN 8RR, +dp/dtne S0 LIS A PERE , O LIS S
PEV IS IS, +dp/ e BUE I/ s LVSP R 2200 5 P R 06
{8, RO EF WA e O E N IR T2 b, 845
A JE AT AL A 1 BB A EE 8 A 5 — dp/dtue i 00
EPR SR R ERET RN E R T R R R, &
Az CHF i}, O LEF SR DIRE S 4, | —dp/dtu | 98785 SP
AT DL St Sz B A2 0 % 5 KR 0 s DP S sl bk 2R B2 119
AR BT 5K 0 )R B A A RN A 3 HR AT
J WO IR ZE B O D REUAR AR RE T o AR
S5, AR L K 4H LVSP  +dp/dto. . SP FIZE 25 )5 120
min DP 0 8 F %, | —dp/dta. | B/, 5455 A X}
WAH WA B35 22 5 5 45 T Liguzinediol J& , 45 2H K Bl
LVSP +dp/dtn .SP . DP YA A AR, | —dp/dtu. |
W G 7AE K, 22 A Gi it X (P<<0.05 B P<
0.01), H. Liguzinediol =) f A% . i e siohe M7
YERFITIAG . BOARAFIE 4G R4 15 1N ediol
RERkE CHF REAY A B 40 AL ?ﬁ TE—E W] Py

k34 g

AR A % ] 2 25 B0 CHIF 452780 K BRUA I 30 ) 274 G

FRbR, SO LA EF 45 D RE , JF 1M 42 ] 522 A O ) 3ty

R ENEYT e O s R E R, BT TR

Hi st . ANSZEG A Liguzinediol 1Y HE— W28 51l A0
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