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Effect of Quyu Huatan Tongmai Granule on Heart Hemodynamics and Myocardial

Consumption of Oxygen in Anaesthetized Beagle Dogs

LI Lei, LIU Jian-xun ", REN Jian-xun, GUO Hao, MA Yan-lei, SHI Yue
( Beijing Key Laboratory of Chinese Materia Pharmacology, Institute of Basic Medical Sciences ,
Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing 100091, China)

[ Abstract | Objective: To evaluate the effects of Quyu Huatan Tongmai granule ( QHT) on the heart
hemodynamics and myocardial consumption of oxygen in experimental beagle dogs. Method: In this experiment,
thoracotomy was performed to observe the effects of QHT Granule on the heart hemodynamics and myocardial
consumption of oxygen in experimental beagle dogs. Totally 30 beagle dogs were randomly divided into five groups:
the normal group, diltiazem group (5 mg-kg '), high-dose, medium-dose and low-dose QHT groups (2.0, 1.0,
0.5 g-kg™'), with six in each group. They were given the corresponding drugs through duodenum. Multiple

physiological recorders were adopted to measure arterial blood pressure, heart rate, standard II ECG, coronary
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blood flow, resistance in coronary artery, cardiac output, left ventricular pressure, the maximal rate (dp/dt,, ) of
rise of left ventricular pressure, oxygen contents of the coronary artery and coronary vein ( venous sinus) , oxygen
utilization, and oxygen consumption index. Result: Compared with control group, high-dose, medium-dose and
low-dose QHT could significantly increase coronary artery blood flow and reduce coronary resistance. At 15-60 min
after administration, high-dose and medium-dose QHT could increase cardiac output, with statistical differences
from pre-administration value and normal group; QHT could improve the function of left ventricular; 60 min later
after administration, medium-dose QHT could increase venous oxygen content by about 19% and decrease
myocardial oxygen consumption by 21% , with statistical differences from normal group and pre-administration value
(P<0.05, P<0.01). QHT showed no significant impact on heart rate, arterial blood pressure, left ventricular

pressure , maximum rise rate of left ventricular pressure, myocardial oxygen consumption index. Conclusion. QHT

can improve the cardiac hemodynamics and myocardial oxygen consumption in anesthetized beagle dogs.
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F1 HRAEEKBAX LK EIKILRENRZN (x £5,n=6)

Table 1 Effect of Quyu Huatan Tongmai granule on coronary flow in beagle dogs(x £s,n=6)

0.5 g-kg 'Z§J5 45 min, 5 F % 4 LK HE Gt %%
H2(P<0.05), W9, 10,

mL- (100 g) ~' +min "'

41531 /g kg™ £ #J5 15 min 25 30 min ZjJ5 45 min
iEH - 52.21 £8.21 49.74 +11.32 49.50 +8.27 48.76 +5.84
Ry 0.005 51.84 £9.68 65.80 £7.30% 68.38 £9.89% 68.98 14,13
TR 3 Pk Uk 2 61.36 £13.79 62.68 +14.91 65.65 =15.07% 67.37 £12.62%

1 54.92 +9.00 58.85 £10.24 60.00 +12.64 59.90 +12.28
0.5 52.72 £6.75 53.84 £5.63 53.65 +2.64 51.37 £1.69

215 Fldt /g kg ! 24 J5 60 min 24§ J5 90 min 25J5 120 min 245 J5 180 min
EH - 46.95 +4.72 48.18 +3.85 49.09 +5.99 47.22 £2.22
G 3 0.005 66.56 +16.44 60.00 +19.81 56.69 +18.56 54.78 £14.82
LA 98 3 K Ok 2 67.56 +12.68 61.64 +11.40 65.14 £12.16 65.84 £11.23

1 55.91 £10.23 58.41 £12.84 62.18 +14.98 64.08 £15.72
0.5 53.24 +2.37 50.55 +4.06 52.87 £5.30 54.09 £6.16
G IEWA LR P<0.05,2P<0.01;5 [ ST Y P <0.05,P<0.01(R2~14[{),
2 HBRUERBRFANIEERBHRERODREELERNFM(x£5,n=6)
Table 2 Effect of Quyu Huatan Tongmai granule on rate of coronary flow change in beagle dogs(x +s,n=6) %

28 5 FlH/g kg ! 24§ J5 15 min 24§ J5 30 min 245 J5 45 min 2§ J5 60 mn
iEH - 94.55 +7.85 94.83 +4.84 94.26 £10. 14 90.85 +9.28
SRS 0.005 129.26 +19.94% 135.58 +30.57% 135.32 +31.48" 129.42 +£30.18"
A % 38 ik AR 2 102.12 +5.61 107.13 £5.71% 110.97 £10.61" 112.21 £19.97"

1 107.56 +11.40" 109.75 £16.58 110.14 £21.36 102.77 £17.36
0.5 102.54 £5.76 103.09 £13.39 98.60 +11.19 102.54 £15.45

24 1) /g kg ! 255 90 min 25 J5 120 min 25 J5 180 min
EH - 93.26 +8. 60 94.86 +9.60 91.84 £11.28
LN 0.005 115.35 +34.70 108.42 £29.15 105.45 £23.34
AEARAL P 38 K URL 2 101.82 +12.86 107.58 +13.39 108.86 +10.88"

1 106.21 +12.77 112.71 +14.77" 116.27 +17.31"
0.5 98.01 +20.27 102.30 £21.07 104.75 £22.68

®3 HRUBEBAIX AR K EIKBE BRI (2 £5,n=6)

Table 3 Effect of Quyu Huatan Tongmai granule on coronary resistance in beagle dogs(x +s,n=6)

mmHg- [ mL+ (100 g) "' +min '] !

2 51 /g ke ! 27 24J5 15 min 25J5 30 min 24 J5 45 min
iEH - 2.62+0.33 2.76 +0.40 2.79 +0.39% 2.81+0.29
Gk 0.005 3.07 £0.70 2.15 £0.40% 2.13 £0.44% 2.16 +0.53Y
FEAL 98 3 K R 2 2.54 +0.68 2.48 +0.73 2.40 £0.64 2.23 +0.62%

1 2.76 £0.43 2.57 £0.37 2.54 +£0.44 2.59 £0.47
0.5 2.48 £0.41 2.39 £0.37 2.47 £0.28 2.66 +0.30

.03 .
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2H 53 Flk /g kg ™! 2§ J5 60 min 25 J5 90 min 255 120 min 25 /5 180 min
EH - 2.96 +0.28 2.85£0.24 2.78 £0.25 2.84 £0.18
Bl 3 0.005 2.28 £0.61% 2.63 £1.07 2.76 £1.07 2.83 +0.96
Ak 99 3 ok R 2 2.26 +0.63% 2.31 £0.60% 2.21 £0.56% 2.17 £0.53%
1 2.63 £0.46 2.59 £0.51 2.39£0.51% 2.34 +£0.48
0.5 2.55+0.21 2.63 £0.24 2.51 £0.38 2.49 £0.43
7 :1 mmHg =0. 133 kPa,
F4 BRUEERFNTILERXERENTHRHZM(x+5,n=6)
Table 4 Effect of Quyu Huatan Tongmai granule on rate of coronary resistance change in beagle dogs(x +s,n =6) %
21 5 F /g kg ! 2 J5 15 min 24 J5 30 min 255 45 min 24 J5 60 min
E# - 105.18 £7.00 106.60 +5.68 108.39 +13.96 114.21 £15.66
B 0.005 72.64 +17.44 72.02 £20.21% 72.21 £17.87% 75.69 +17.79%
ALAL IR T8 K Uk 2 97.32+5.92 94.48 +5.63% 87.73 £5.45% 88.88 £8.76%
1 93.60 +6.75" 92.29 +11.98" 94.04 +13.11 95.77 £12.90
0.5 96.49 +3.85" 100.7 +10. 65 107.98 £8.26 104.21 £9.79
25 5 H /g kg ! 245 J5 90 min 24 J5 120 min 25 J5 180 min
E# - 109. 64 +12.47 107.34 £14.39 109.62 + 14.48
Ly 0.005 85.47 +24.91 89.51 £23.30 92.83 +22.65
584k 95 3T ok TR 2 91.26 £7.99" 87.41 £8.41" 86.32 £9.55%
1 93.84 +11.58" 86.24 +12.69" 84.94 +14.58"
0.5 108.01 £18.05 102.99 £20.07 102.18 £21.32
F5 BRUEERFRNTEEROCHHENEM(x+5,0=6)
Table 5 Effect of Quyu Huatan Tongmai granule on cardiac output in beagle dogs(x +s,n=6) L-min '
41531 /g kg™ £ ZjJ5 15 min 2jJ5 30 min ZjJ5 45 min
E# - 1.16 £0.29 1.17 +0.31 1.14 £0.31 1.15 £0.31
B 0.005 1.42 +0.36 1.72 +0.35% 1.76 £0.34% 1.82 +0.31%
ALAAL % T8 K Uk 2 1.53 0. 40 1.73 £0.53% 1.79 £0.52% 1.81 +0.48%
1 1.42 +0.63 1.57 0. 66 1.61 +0.60% 1.61 +0.57%
0.5 1.19 £0.39 1.25+0.53 1.23 £0.54 1.28 £0.44
215 Fl /g kg ! 2 J5 60 min 24 J5 90 min 2 J5 120 min 24 J5 180 min
E# - 1.14 £0.29 1.13 +0.30 1.15£0.29 1.15 £0.31
403 0.005 1.82 £0.26% 1.63 £0.27 1.58 £0.23 1.48 £0.31
ALAAL R T8 K Uk 2 1.85 +0.44% 1.63 +0.44 1.65 +0.43 1.51 £0.39
1 1.55 £0.58% 1.52+0.52 1.50 £0.53 1.46 £0.57
0.5 1.26 £0.43 1.19 £0.37 1.15 £0.34 1.10 £0.30

F6 HRUBBRBMAEERXOCHHETUENZM (2 £5,0=6)

Table 6 Effect of Quyu Huatan Tongmai granule on rate of cardiac output change in beagle dogs(x +s,n=6)

%

20 1) Fltt/g kg ! 255 15 min 255 30 min 255 45 min 24 J5 60 min

EH - 100.38 £3.77 97.38 +5.65 98.85 +3.80 98.01 +2.72
Ry 0.005 123.00 +20. 15" 125.86 +21.02% 130.99 +23.90% 131.91 +26. 17"
R AR ST € TR A 2 111.95 £9.23" 116.15 =14.38" 118.38 +5.86% 122.39 +17.41%
1 111.60 +10.94" 115.79 +15.30" 115.88 £16. 12" 110.56 £9.48"

0.5 103.32 £18.62 101.08 £21.26 107.22 £9.24 105.71 £8.40

.94 .



5523 B4 9 W FEXEAFERE Vol.23,No.9
2017 4£ 5 H Chinese Journal of Experimental Traditional Medical Formulae May,2017
26
25 51 FlH /g kg ! 2455 90 min Z4§J5 120 min 2455 180 min
EH - 96.75 +3.35 98.42 +6.22 98.35 £5.63
FERNE S 0.005 118.57 +27.80 114.12 £19.71 106.06 +17.82
AEAAL P 38 K URL 2 106.88 £9.56" 108.72 +12.04 99.34 £7.96
1 110.12 +12.38" 108.06 +16.19 104.81 +17. 84
0.5 100.42 +11.57 98.09 £12.99 93.61 £10.22
FRT HRURBHRBANEERBROCEHENEMWM(x£5,n=6)
Table 7 Effect of Quyu Huatan Tongmai granule on stroke volume in beagle dogs(x +s,n =6) mL
20 51 FtE/g kg ™! 2 i ZjJ5 15 min 245 30 min ZjJ5 45 min
EH - 0.85 +0.34 0.86 +0.34 0.83+0.33 0.85+0.34
Y 0.005 0.76 +0.26 1.13 +£0.34% 1.22 +0.30 1.39+0.42
TR AY P58 Sk 2 0.99 £0.20 1.13 £0.27% 1.13 £0.28 1.15£0.25
1 0.81 +0.33 0.90 +0.36% 0.92 £0.34 0.90 +0.32%
0.5 0.85 +0.27 0.90 +0.37 0.88 +0.39 0.93 +0.34
20 5 HE/g kg 245 J5 60 min 255 90 min 245 J5 120 min 2§ J5 180 min
EH - 0.84 +0.34 0.83 +0.33 0.83 +0.31 0.84 +0.32
I 0.005 1.41 +0.36 1.23 +0.24 1.18 £0.25 1.09 £0.28%
AL 6 3 ik ey 2 1.16 +0.27 1.04 £0.29% 1.07 £0.32 1.02 +0.32
1 0.88 +0.34 0.87 +0.31 0.87 +0.32 0.86 +0.32
0.5 0.91 +0.32 0.89 £0.31 0.87 £0.29 0.83 £0.25
*8 HRURERBMNMNIEEACEHETHRHIEM(x+5,0=6)
Table 8 Effect of Quyu Huatan Tongmai granule on rate of stroke volume change in beagle dogs(x +s,n =6) %
20 5 FE/g kg ! 2455 15 min 2§ )5 30 min 245 J5 45 min 24§ )5 60 min
EH - 102.53 £5.62 99.16 +4.29 101.38 £3.57 99.72 £5.03
G 0.005 158.43 £57.51" 172.18 £59.22" 192.53 =597 196.21 +54.7%
AEAAL P 3 K Uk 2 113.45 £11.75 113.99 +14.28" 116.10 +9.08% 116.73 +15.19"
1 112.40 £7.94 115.17 £9.43% 113.05 £9.48" 109.31 £4.73%
0.5 104.26 +18.76 101.85 +21.41 109.19 £9.04 107.09 +8. 62
215 Fl /g kg ! 245 J5 90 min 245 J5 120 min 25 J5 180 min
E# - 98.20 +4.37 100.03 +5.33 100.74 £4.69
G 0.005 173.52 £52.71% 164.67 +35.11% 149.48 £27.02%
A4k P9 3 ik TR 2 104.23 £11.85 107.10 +14.83 101.99 £18.13
1 110.78 +12.48" 110.54 +17.29 108.80 +19.48
0.5 103.71 £10.37 103.37 +12.70 98.26 £9.39

.95 .
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R BRURBRBAINEEREZEMINAEM(x £5,n=6)
Table 9 Effect of Quyu Huatan Tongmai granule on left ventricular stroke work in beagle dogs(x +s,n=6) Lemin '+ (m? ‘mmHg) -!
£8.51 Hlhtk/g-kg ™! B ZJ5 15 min 245 30 min #jJ5 45 min
iEH - 1.05 +0.35 1.05 +0.39 1.04 +0.38 1.05 +0.38
Bl 3 0.005 1.31+0.30 1.43 £0.27 1.5+0.31% 1.56 +0.25
FEFAL 8 3 K R 2 1.52+0.35 1.70 £0.48% 1.79 £0.47% 1.75+0.48 ¥
1 1.33 +0.49 1.48 £0.57 1.52 +£0.51 1.55 +0.55
0.5 1.13 £0.46 1.19 £0.62 1.22 +0.63 1.29 +0.52%

21 5 FlH/g kg ! 24 J5 60 min 24§ J5 90 min 245 J5 120 min 24 J5 180 min
iEH - 1.06 +0.39 1.04 +£0.36 1.04 +0.36 1.03 +0.37
S 0.005 1.56 +0.22 1.37 £0.28 1.33+0.26 1.29 +0.34
LA 98 3 K R 2 1.81 +0.41 1.49 +0.37 1.52+0.34 1.39 +0.31

1 1.41 +0.51 1.41 £0.45 1.37 +0.49 1.35 +0.55

0.5 1.26 +0.47% 1.14 £0.30 1.10 £0.30 1.06 +0.24
K10 ERUEBERBM L EREEMIITUEAZM (2 £5,n=6)
Table 10 Effect of Quyu Huatan Tongmai granule on rate of left ventricular stroke work change in beagle dogs(x +s,n=6) %

20 5 F /g kg ! 2455 15 min 2§ )5 30 min 25 J5 45 min 2§ )5 60 min
EH - 99.34 +4.55 98.33 +7.30 99.96 +6.52 100.58 +2.92
Ry 0.005 111.02 +14.43 115.61 +14.54 " 121.72 £21.10" 122.99 £23.35"
58 AR 9 3 Jok R 2 110.93 £9.34" 116.93 +10. 44% 114.85 £11.20" 121.92 +29.93

1 111.67 =11.73" 115.89 +20.38 117.57 +18. 40 106.68 +9. 82
0.5 102.35 £20.21 104.53 £24.51 113.77 £12.98" 112.12 £13.63

21 5] /g kg ! 255 90 min 245 J5 120 min 255 180 min
i - 98.12 +4.15 99.18 +7.84 97.90 £9.24
SN 0.005 108.67 £28.75 104.89 +25.30 100.04 +25.04
FE Ak P 3 ok R 2 99.18 £18.79 102.05 +20.99 92.80 £13.92

1 108.26 £11.55 102.79 +12. 19 101.31 +18.18
0.5 104.18 +18.33 101.66 £23.17 98.07 £19.92

3.5 b WURE SRR SUHE B0 SR S 5 i)

2 2 A Bh i Bh K AR B I AR DL B SR, AR
398 388 Jik R K | Hp 7 2 2 5 T B G el R
Jk S il A i, 2.0 g-kg T 25 R 30 min S IR
BT AEH, 2505 60 min BEE & R K 12% K47,
HSEHWAHALEBERSEIT¥25% (P <005),
1.0 g-kg ™' 245 [AIFELE 30 min JF 46 BETH 5 1

24 )5 60 min 3 0E E /KM 19% 47, 5 1EF A

S (P <0.05), 003 11,12, #8958 38 ik o
B2 I AT o LA R SRR AR, ok 1.0 g kg ™' 24
J& 60 min U0 WUAE S B FEAR YY) 21% , 5 1EH 4H M H
BRI WA S 2 R (P <0.05) W3R 13,
14 HRS A 8 30 Ik 0K 45 5] 0 20 25 I A UL O FILFE 4

EiaR 4 @ e Lo

F11 BRUEERBHNS L EAFROLESERETLESENEM (x5, =6)

Table 11 Effect of Quyu Huatan Tongmai granule on venous sinus oxygen content in beagle dogs(x +s,n=6) mmol - L~

2H 5 ?fl]ﬁ/g-kg" EsRii 25 )5 15 min 25 )5 30 min 25 )5 60 min 25 )5 120 min 25 )5 180 min

EH - 4.42 £1.27 4.12 £1.20 3.92+1.11% 3.78 +0.79 3.78 £1.08 3.85 +0.83

R 0. 005 4.42 £1.27 4.12 £1.20 3.92+1.11% 3.78 +0.79 3.78 +1.08 3.85 +0.83

A 9% T8 Jok TURL 2 4.12£1.56 3.97+1.83 4.52+1.62 4.50 +1.38 3.90 £0.99 3.93+1.00

1 4.82 +1.83 4.82 +1.66 4.88 +1.51 5.42 +1.31 4.48 +1.53 4.22 +1.49

0.5 3.97 £1.69 4.17 £1.70 4.08 £1.74 4.20 £1.80 4.20 £1.79 4.05£1.76

- 06 -
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F12 HERURBERFANIEERRBENESETUERHFM(x£5,n=6)
Table 12 Effect of Quyu Huatan Tongmai granule on rate of venous sinus oxygen content change in beagle dogs(x +s,n=6) %
26 51 Flik/g-kg ! 24 )5 15 min 24 J5 30 min 24 J5 60 min 25 )5 120 min 25 )5 180 min
1EH - 93.51 + 5.84 89.30 + 7.58 88.61 £15.67 87.34 £15.76 91. 83 £26.39
G 0. 005 93.51+ 5.84 89.30 + 7.58 88.61 £15.67 87.34 £15.76 91.83 £26.39
1255 Ak 5 3 ik ks 2 93.95 £17. 69 110.92 +23.07 112.79 +18. 24" 99.41 £17.03 102.37 +£25.70
1 101.31 +11.17 104.23 £13.42"  119.51 £29.86"  94.57 £20. 86 88.26 +14.02
0.5 106.47 +14.76 104. 36 +20.97 106. 52 +24. 51 106. 30 +22. 48 102. 42 +20. 05

K13 HRURERFAMIERRONREEHNREIM(x£5,n=6)

Table 13 Effect of Quyu Huatan Tongmai granule on myocardial oxygen consumption in beagle dogs(x +s,n=6)

pmol- (100 g) =" +min '

205 F /g kg™ 25§ 25 J5 15 min 24 J5 30 min 25 J5 60 min 25J5 120 min  24J5 180 min

IEH - 1.15 +0.26 1.15£0.28 1.23 +£0. 17 1.14 £0. 18 1.18 £0.23 1.10 £0. 18

FEgPY 0. 005 1.26 +0.58 1.12 +0.29 1.17 £0. 36 1.25 £0.36 1.11 +0. 41 1.19 £0. 46
WAL 5 T K R 2 1.28 +0. 40 1.45 +0. 45 1.40 +0.39 1.45+0.72 1.43 £0.42 1.53 £0.29%

1 1.01 £0. 15 1.00 +0.28 1.09 +0.33 0.80 +0.21*  1.17 £0. 41 1.22 £0.35

0.5 1.01 +0.28 1.00 +0.22 0.97 +0. 26 1.03 £0.23 0.99 +0.27 1.12 £0.33

R4 BRCFE BRI R DAL R RE OB (25,0 =6)

Table 14 Effect of Quyu Huatan Tongmai granule on rate of myocardial oxygen consumption change in beagle dogs(x +s,n=6) %

2H 51 Fl /g kg ™! 255 15 min 24J5 30 min 255 60 min 25 )5 120 min 25 )5 180 min

IEH - 99.63 + 5.65 108.93 +12.49 101.49 £19.26 103.91 +£14.75 98.74 £22.05

Py 0. 005 99.76 +38.49 99.73 £24.75 105. 13 +£18. 69 91.02 £21. 10 99. 85 £25.09

A 9% 188 Ik UL 2 119.49 +47. 48 112. 68 +30. 71 109. 84 +28. 62 112.86 £20.97  123.34 £17. 11

1 97.15 £17. 18 106. 25 £20.70 78.74 £14.25"  113.40 =29. 60 119.95 +25.53

0.5 100.20 +15.70 98. 84 +£26.47 104.98 +£25. 64 100. 66 +31.51 114.91 £42. 46
4 Itig 0.5 g-kg AR B, 9250 25 B R Yk 8

T T 235 TR S o 5 7 W A 72 R TR,
R, BWZ B ETE ., BUCHEE R, R 45 E
L9 5 2o il R 2R L) ARG I00 S T A5 L 100 9 AR ek
EE 1ML Ty B S B A8 A T 4K R WA BN T TR
T 45 0E A S A R AT AR iR
5T 2L 5 R4 1 8 9 48 05 75 R ST T
o R L 25 IE /N A A % AT O s, O I
AL 3 I A R AT T 25 R0 B b I AR DE T
2 B GLRI% R 5 R LT L SR R £
A B R HE AR T LA A3 5O 9 B L 4 /N R
ROV R TT/ GTTANLE 1 & 7 S N
BF5E I8 3+ 18 1 25 25 WL 1 A 5 1 ok A o
FEAR O JUE I3 B 7 2 R 0 LR S i B B . AR
7 W PR IR I 70 Bk kg 5K 39 g A 2, S R A AR
HHEZ 1,04 g-kg ', SR I PR 4 R0R) A 2
1.0 g-kg ™' gl ik, I % 2.0 g- kg ™' v A A

UK AIURL T LA S Jon e Jo it e e AR e K BEL 5, B g
H i R I A S A A 3 e AR e K 5
S MR O WU R o X0 3 Sk A=
W e W B TR R R O JJURE S 38 OS5 45 A
EUIERTS A

O JULKS 60 B0 5 S A ) 8 R0 e Jk IfL O A 2
OO LU/ K AE I E O EALE o AR FE 5 T8 bk kL
AT LA A sk e Tk, 48 0 e bk L O e B AR R K BEL
e D WU U R o I — T3 T, A B8 bk
R T LR AR WL AR 56 A A8 8 o e AR e ok 552 o, 4%
i FEARO U SR, O o LBk i A TR B T A
F LA o [] 4 9% Ak 2 388 K UKL 1S 1T 4 0 B
P O R ML S A 0O U A SR D RE A LA
SR, LA PAY 8 R A B A

g5 LI, A5 A 2R T K ABURE AN A AT LS L
A% R U I O B0 T3 S 6 AR, B 0 U B9 2R D RE
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