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Effects of ginsenoside-Rb on cardiac hemodynamics and oxygen
metabolism in dogs with acute myocardial infarction
SUN Qian', SUI Da*yuanz, YU Xiao—fengz, QU Shao—chun’, LU Zhong-zhi2
(1.Department of Pharmacology, Changchun High M edical Special School, Changchun 130031, China;
2. Department of Pharmacology, Norman Bethune University of Medical Sciences, Changchun 130021, China)
Abstract: Object To study the effects of ginsenosideRb ( G-Rb) on the cardiac hemodynamics and
oxygen metabolism in dogs with acute myocardial infarction. Methods The parameters of cardiac hemo—
dynamics, coronary circulation and oxygen metabolism were determined by using the model of acute my—
ocardial infarction produced by ligation of LAD in the anaesthetized open—chest dogs. Results In dogs
pretreated with G-Rb by duodenal route at doses of 25, 50 mg/kg to induce acute myocardial infarction for
6 h by ligation of LAD, the heart rate (HR) was slowed, the mean arterial pressure (MAP), the maxi-
mum rising rate of left ventricular pressure (+ dp/dims), left ventricular end diastolic pressure (LVEDP),
left ventricular work index (LVWI) and total periphery resistance (TPR) were reduced, whereas stroke
index (SI) and the maximum decline rate of left ventricular pressure (— dp/dém) wereincreased. In addi-
tion, the coronary blood flow (CBF) was increased and coronary vascular resistance (CVR) was decreased
significantly. M eanwhile the cardiac oxygen consumption, myocardial oxygen utilization rate and cardiac

oxygen consumption index were also decreased. Conclusion G-Rb has protective effects on acute myocar—
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dial ischemia by reducing ventriculus sinister cordis function, decreasing cardiac oxygen consumption and

increasing myocardial blood flow, etc.

Key words: ginsenosideRb (G-Rb): myocardial infarction; cardiac hemodynamics; coronary circula—

tion; cardiac oxygen metabolism
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1 GRb (x* 5. n=6)
('min)
(mg/ kg) 60 120 180 240 360

HR (beat/ min)

- 190% 14 196 20 190+ 15 189+ 13 196 21 195+ 15

- 194+ 19 167+ 14* 162+ 20* * 171% 13* 175+ 15* 178+ 17*
Pro- 5 192+ 18 140% 12# # 135+ 14## 136+ 13## 138+ 19% # 143+ 17%#
G-Rb 25 189+ 13 136+ 15* 124% 15 * 143+ 26* 148+ 15* 146+ 23*

50 190 20 136 19% 134% 12# # 138 21# # 139+ 21# # 146% 19%
MAP (kPa)

- 13.1£ 0.72 12.9+ 1.20 12.7+ 1. 12 12.9+ 1. 13 12. 6+ 1.20 12.8+ 1. 14

- 12.9+ 0.87 10. 8+ 1.02 11.0£ 0.74 10. 6+ 0. 64" 9.6+ 0.72" 10. 5+ 0.92"
Pro. 5 13.2+ 0. 65 9.2+ 0. 86* 9. 1% 1.01# 9.0+ 0.84*# 8.5+ 0.83* 9.4+ 0.98*
G-Rb 25 13.3 1.03 6% 1.02% 9.6+ 1.57# L4 10 12¢ 8.6 1.46"  11.5% 1.76

50 13. 1+ 1.48 .6+ 1.10* 3+ 1,32 . 0% 1.30* 8.8+ 1.02%  10.3% 1.25
LVP (kPa)

- 17.7% 1.33 16. 9+ 2.26 17. 0% 2.38 16. 8+ 0.91 17.6+ 1.73 17.4+ 1.75

- 18.3+ 0.87 13.9+ 2.12* 13.5¢ 1.34* " 14.3% 1.60" 13.9% 1.59* 14. 4% 1.41*
Pro. 5 18. 1% 1.86 14.2% 0. 67 14. 1% 0. 61 13.4+ 0.79 13.4+ 1. 17 14.7+ 1.20
GRb 25 17. 8+ 2.01 12.7+ 1.52 10.6+ 1.98*  12.7+ 2.06 12.9+ 1.43 13.5+ 1.04

50 17.5+ 0. 88 11.9+ 1.66 10. 1+ 1.95%  10.3% 1.55% 12.4+ 0. 85 13. 6+ 0. 67
LVEDP (kPa)

- 0.53+ 0. 15 0.47+ 0. 11 0.52+ 0.16 0.52+ 0. 15 0.45+ 0. 14 0.56% 0. 16

- 0. 54+ 0.03 1.07+ 0.24**  1.06x 0.37** 1.06% 0.18** 1.04+ 0.25** 1.01% 0.35"*
Pro. 5 0.61+ 0.24 0.80+ 1.19%  0.61x 0.19%# .64+ 0.08** 0.67+ 0.69%* 0.84% 0. 15
GRb 25 0. 65% 0.23 0.82+ 0.23%*  0.88+ 0.17%  0.89% 0. 15* 0.83+ 0.12%  0.99% 0.25

50 0. 68+ 0. 35 0.65+ 0.16**  0.60x 0.25%*% 0.65+ 0.28** 0.73+ 0.15** 0.68% 0. 17**
+dp/dt (kPa/s)

- 431% 79 442+ 71 442+ 61 447+ 62 446% 67 449+ 62

- 425+ 37 377+ 36 339+ 48* 359+ 43" * 354+ 48" * 345+ 49* *
Pro. 5 421+ 54 311+ 46" # 302+ 52% 298+ 38*# 301+ 44%# 308+ 40*#
G-Rb 25 426+ 32 308+ 35* 304+ 47# 325+ 21# 323+ 40 350+ 36

50 428+ 15 315+ 31# 305+ 22# 323+ 34% 313+ 21# 348+ 20
— dp/ dt ma(kPal s)

- 224 72 201+ 58 205+ 55 206+ 49 201+ 46 191% 54

- 220+ 48 131 56" * 146 47"+ 137+ 56" * 142+ 51** 151 49" *
Pro. 5 222+ 56 220+ 25% # 193+ 22# # 191+ 32¢ # 199+ 44+ # 194+ 33#
GRb 25 219+ 60 190+ 32¢ 188+ 34+ 178+ 39* 185+ 32¢ 157+ 31

50 218+ 32 165+ 30* 182+ 30* 185+ 31% 184+ 44% * 196% 25%
TPR (kPa/s- L)

- 998+ 62 1015+ 22 1019+ 27 1 020£ 39 1030+ 26 1 103 31

- 996% 59 1 252+ 49" * 1333+ 84" * 1 197« 79* 1281% 63" * 1 232+ 60*
Pro. 5 993+ 28 989+ 34*# 983+ 41*# 1 021£ 37* 971+ 33*# 1 193£ 49
GRb 25 990+ 45 983+ 50% # 975+ 45% # 815+ 52## 846+ 48% # 1 099+ 76

50 991+ 56 880+ 38## 865+ 41## 758+ 38## 733+ 45¢ # 4 840+ 58##
LVWI (kP& m - min. m?)

- 0.393+ 0.041 0.386+ 0.040  0.392% 0.041 0.365+ 0.031  0.376x 0.036  0.370+ 0.039

- 0.397+ 0.039  0.233+ 0.024** 0.197% 0.024* * 0.276+ 0.032" 0. 188 0.051* * 0. 192+ 0.031* *
Pro 5 0.427% 0.060  0.197+ 0.028* 0.180% 0.036* 0.190% 0.032## 0. 170+ 0.028* 0.201% 0. 035
GRb 25 0.420% 0.041 0.196+ 0.028* 0.176% 0.031% 0. 188+ 0.020%# 0. 168 0.020* 0. 196+ 0. 027

50 0.426% 0.027 0.198+ 0.016* 0.181% 0.016* 0.206+ 0.021**# 0. 181 0.023 0. 174+ 0. 020*
CO (L/min)

- 0.96% 0. 40 0.96% 0.35 0.97+ 0.52 0.92+ 0.42 0.96% 0.45 0.92+ 0.47

- 0.97% 0.29 0.69+ 0.27°  0.66% 0.54"  0.72% 0.44 0.68% 0.36°  0.65+ 0.34"
Pro. 5 0.99+ 0.21 0.76% 0.31 0.74+ 0.42 0.70% 0. 36 0.70% 0.25 0.63% 0.33
G-Rb 25 0.95+ 0.6l 0.89+ 0.57 0. 80+ 0.43 0.92+ 0.38 0. 85+ 0. 40 0.89% 0.45

50 0. 98+ 0. 63 0.97+ 0.25%  0.88% 0.25 0.96% 0.35 0.95+ 0.23%*  0.96% 0.30*
CI (L/ min. m?)

- 1. 66 0. 15 1. 66 0. 14 1.68%+ 0. 15 1.59% 0. 15 1.65% 0. 16 1.59% 0. 16

- 1.68+ 0.13 1.19£ 0.07**  1.14% 0.09** 1.42+ 0.11* 117+ 0. 11* 1. 14+ 0. 14*
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1
('min)
(mg/ kg) 60 120 180 240 360
Pro. 5 1.72+ 0. 12 1.32+ 0. 17 1.28+ 0.23 1.21% 0.20* 1.21£ 0. 14 1.09+ 0. 18
GRb 25 1.65+ 0. 16 1.52+ 0. 21#% 1.46% 0. 18# 1.59+ 0. 16* 1.45+ 0.35 1.38+ 0.22
50 1. 68+ 0.24 1. 67+ 0. 15## 1.48+ 0. 15* 1. 66% 0. 24% 1.65%+ 0. 17# 1.64% 0. 16*
SI (mL/ beat- m?)
- 8.74+ 0. 82 8.47+ 0.73 8. 84+ 0.67 8.41+ 0.63 8.42+ 0.91 8.15+ 0.74
- 8.48+ 0.78 7.12+ 0.55**  7.04+ 0.61"* 8.30% 0.64 6.69% 0. 65" 6.41% 0.62" "
Pro. 5 8.98+ 0.48 8.73%+ 0.32##  8.48+ 0.41# 8. 89+ 0.36 8. 17+ 0.25* 7.62% 0.48
GRb 25 7.78+ 0.54 9.93+ 0.65** 9.81x 0.72** 9.90% 0. 65* 9.51+ 0.65%* 9.35+ 0.56**
50 9. 62+ 0.70 11.98+ 1.21%# #10.96x 0.95*% 11.89+ 1.01%# # 11.80% 1. 13*##10.99+ 0.98%*
: " P<0.05 %" P< 0.01 : #P<0.05 #*P<0.01 ### P< 0.001( )
CBF ,CVR 90 360 min , 3
G-Rb 25,50 mg/kg 90 240 min  CBF 3
, CVR 90 240 min ,GRb
GRb , HR, MAP + dp/dmex LVWI
2 2 2 TPR’7 2 2
2.3 GRb HR ,
»,GRb ) M BF
, CVR )
2 2
2 GRb (xx s, n=6)
(' min)
(mg/kg) 60 120 180 240 360
CBF (mL/ 100 g. min)
- 97+ 16 96+ 13 97+ 11 96+ 11 98+ 15 97+ 12
- 99+ 15 77+ 8* 73+ 77 76+ 8* 78+ 10* 74+ 8*
Pro. 5 96+ 13 88+ 15 79+ 18 61+ 13 63% 15 69+ 16
GRb 25 96+ 13 96+ 19 99+ 13## 98+ 11# 102+ 14# 89+ 12
50 98+ 10 96+ 11# 99+ 12## 100+ 11# 106+ 11## 95+ 13#
CVR (kPa/mL- 100g~min)
- 0.17+ 0. 02 0.16x 0.01 0. 17+ 0.01 0. 16 0.02 0. 17+ 0.03 0.17+ 0.01
- 0. 16+ 0. 03 0. 16 0.02 0. 19+ 0. 04 0. 18+ 0.01 0. 19+ 0.03 0. 18+ 0. 04
Pro. 5 0. 17+ 0. 01 0. 15+ 0.03 0. 16% 0. 01 0.21+ 0.02 0.19+ 0.05 0.20+ 0.03
GRb 25 0.17+ 0.03 0. 13+ 0.03 0. 13+ 0.03## 0.12+ 0.02*% 0. 13+ 0.02## 0.16% 0.04
50 0.16% 0.03 0. 12+ 0.02 0.11%+ 0.02** 0.11x 0.01*% 0.12+ 0.02** 0.14+ 0.03
3 GRb (x* s, n=6)
(mg/kg) (min) (mL/100 g. min) (%)
- 8.01% 0.46 44.2+ 6.5 25.0+ 0.8
120 9.62+ 0. 67 62.3+ 5.0 17.6% 1.5
180 10. 55+ 1.03 66.5+ 2.1 18. 1+ 1.8
Pro. 5 8. 12+ 0.72 51.2% 3.6 25.3£ 0.9
120 4.05+ 1. 17## 39.2+ 4. 6% # 12.3+ 1. 7*
180 3.90+ 0.85%# 37.7+ 4. 1*# 14. 4% 2.3%
G-Rb 25 8.48+ 0.41 44.5+ 4.0 25.1£ 1.2
120 5.60% 0. 62% # 30.0+ 3.3## 11.9+ 2.3##
180 5.86% 1.55%* 29.5+ 2. 6" * 13. 4% 1.8%#
G-Rb 50 8.73+ 0.72 45.7+ 4.2 24.9+ 1.3
120 5.72% 1.21## 28.8+ 3. 1## 12.5+ 2. 8##
180 6.45% 0. 67## 26.5% 4.4## 12. 4+ 2. 7##
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Study on pharmacodynamics of Chinese herbal drug Guijiu and its lignan

SHANG Ming—ying', XU Luo=shan’, LI Ping’, XU Guo—un’, WANG Yixian®, CAI Shao-ging'

(1.Department of Natural Medicine, School of Pharmaceutical Sciences, Peking University, Beijing 100083, China; 2. China
Pharmaceut ical U niversity, Nanjing 210009, China; 3. Jiangsu Institute of Cancer Research, Nanjing, 210009 China)

Abstract: Object To study the antitumor effects of extracts from the fruits, roots and rhizomes of
Sing odop hyllum emodi (Wall.) Ying, the roots and rhizomes of Dysosma furfuracea S. Y. Bao and the
podophyllotoxin, deoxypodophyllotoxin of Guijiu plants in mice. Methods T umor-borne mice with trans—
planted HepA and Ehrlich ascites carcinoma (EAC) were used to observe the antitumor and the liver-pro—
tective effects of the above five samples, which were given orally. Results Extracts of roots and rhizomes
of S. emodi, and D. furfuracea showed the significant antitumor effects. Conclusion All the five sam—
ples have antitumor activity.

Key words: Guijiu; lignan; antitumor effect
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