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Abstract; Objective  To investigate the effects of total alkaloids of
Aconitum carmichaelii on myocardial function in rats and its underlying
mechanisms. Methods SPF — grade Wistar rats were randomly assigned
into five groups (n = 10 each): blank group (0.9% NaCl), control
group ( isoproterenol 10 mg - kg~'), experimental — L group
(2.72 g - kg™
group (3.68 g - kg™'), and experimental - H group (4.98 g - kg™').
Thirty

minutes after the last injection, T — wave amplitude on electrocardiogram

total alkaloids of A. carmichaelii), experimental — M

All groups were gavaged once daily for 5 consecutive days.

was recorded. An isolated heart perfusion model was established to

evaluate cardiac function and myocardial contractility. Myocardial cell
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activity and malondialdehyde content were measured, and real — time quantitative PCR was used to detect mRNA
expression levels of peroxisome proliferator — activated receptor gamma coactivator — 1 alpha ( Pgc — la), B — cell
lymphoma 2 ( Bel —2) and Bel — 2 - associated X protein ( Bax). Results  The T - wave amplitudes for the
experimental — L., — M, - H groups, blank group and control group were (0.17 £0.07), (0.29 £0.05),
(0.37£0.04), (0.30 £0.07) and (0.36 = 0.04) mV, respectively; the myocardial cell activities were
(0.46 £0.05), (0.44 £0.08), (0.35+0.07), (0.45 +£0.06) and (0.33 £0.05) Abs, respectively; the while
malondialdehyde contents were (2.56 £0.28), (2.55+0.26), (2.86 +0.28), (2.49 +0.34) and (2.83 £0.25)
mmol + mL™", respectively; the relative mRNA expression levels of Pge — la were 0.49 +0.05,0.41 +0.07,
0.27 £0.05,0.48 £0.06 and 0.35 + 0.05, respectively; the relative mRNA expression levels of Bax were
1.10£0.08,1.25+£0.09,1.36 £0.07,1.09 £0.09 and 1.33 +£0.07, respectively; the relative mRNA expression
levels of Bel —2 were 0.58 +0.06, 0.51 +0.05, 0.44 £0.04, 0.56 = 0.08 and 0.45 + 0.03, respectively.
Compared with the experimental — M, —H groups and blank group, the above indexes of the experimental — L group
were statistically significant (all P < 0.05). Conclusion Lower doses of Aconitum carmichaelii total alkaloids

positively influence ECG T — wave amplitude, cardiac function, and myocardial contractility, improve myocardial cell

activity, and reduce oxidative stress, whereas high doses exert cardiotoxic effects.

Key words: total alkali of Aconitum carmichaelii ;isolated heart; toxic effect; heart function
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Table 2 Comparison of cardiac function of isolated hearts in each

group (x )

Heart rate Cardiac output Coronary flow
Group
(beat » min~')  (mL + min~") (mL » min~!)
Blank 194. 40 £13.26 5.75+0.45 4.39 £0.76
Experimental — L 192.20 +18.21 6.75 +0.44 " 5.01+£0.30°*
Experimental — M 194. 40 +15. 87 7.33+0.67*% 5.99+0.35*"

6.57 £0. 66 **~
5.50 £0. 33 *#4

Experimental —H 177.10 £13.20 *#4 6.24 £0. 40 **4
175.50 +£12.02 *#2 6.22 £0.45**~

Control

Dose and n refer to table 1; Compared with blank group,* P < 0.05;
Compared with experimental — L group,” P < 0.05; Compared with

experimental — M group, 2 P <0. 05.

RS YURRIEN WG AR ELCH T BRI R A LA (mV 2 £5)

Table 1 Comparison of T wave amplitude of electrocardiogram at different time after injection of drugs among 5 groups(mV ,x +s)

Group n Injection 10 min Injection 20 min Injection 30 min Injection 40 min Injection 50 min
Blank 10 0.28 0. 09 0.27 £0.07 0.30 £0.07 0.39 £0.07 0.33 £0.07
Experimental — L 10 0.17 £0.04 " 0.21 £0.04 " 0.17 £0.07 * 0.18 +0.09 * 0.23£0.07 ¢
Experimental — M 10 0.23 0. 04" 0.27 0. 03" 0.29 0. 05* 0.34 0. 11" 0.31 +0. 08"
Experimental — H 10 0.35 £0.03 *#4 0.34 £0.06 **4 0.37 £0. 04 *#4 0.49 £0.08 *#4 0.41 £0. 05 *#4
Control 10 0.36 +0.04 **4 0.33 +0.05 "%~ 0.36 +0.04 **2 0.47 £0.04 **4 0.39 +0.04 **4

Blank group: Received 0. 9% NaCl by gavage ; Experimental — L., —M, - H groups: Received total alkaloid of Aconitum carmichaelii solution at doses of 2. 72 ,
3.68 and 4.98 g - kg ™', respectively, by gavage; Control group: Received isoproterenol at a dose of 10 mg + kg ™' by gavage ; Compared with blank group,
* P <0.05; Compared with experimental — L group,*P <0. 05; Compared with experimental —M group,” P <0. 05.

R3S HURREHO MO NIRRT RERY ELA (x £5)

Table 3 Comparison of myocardial contractile function indexes of isolated hearts in each group (x +s)

RILVP

max

2 021.59 +107. 05
2315.48 +178.26 "
2515.27 +154. 12 **
2 157.12 +114.27 *#2
2 149.49 +110. 15 *#2

RDLVP,,.
2215.29 +131.28
2554.17 +134.41*

2 827.98 +198. 14 **
2 401. 57 +158. 59 **4

2375.15 +144. 15 **2

Group (mmHg - s™1) (mmHg - s™1)
Blank

Experimental — L

LVSP(mmHg)

105.40 £9.25
128.30 +10.08 *
138.50 £10.30 **
118.60 +9. 99 *#4
117.40 £10. 00 **2

LVEDP(mmHg)

84.80 9. 35
102.30 £7.80
118.80 +7.11*#
94.40 +8.10 **2
93.40 +8. 68 *#~

Experimental - M
Experimental — H

Control

Dose and n refer to table 1 ;LVSP:Left ventricular systolic pressure ; LVEDP: Left ventricular end — diastolic pressure; RILVP :Maximum rate of increase in

max

left ventricular pressure; RDLVP, . Maximum rate of decrease in left ventricular pressure; Compared with blank group, * P < 0.05; Compared with

max

experimental — L group,*P <0. 05 ; Compared with experimental —M group, P <0. 05.
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Table 4 Comparison of myocardial cell activity and malondialde-

hyde content in each group (x +s)

Myocardial cell Malondialdehyde
Group o

activity ( Abs) (mmol - mL~")
Blank 0.45 +0. 06 2.49 +0.34
Experimental — L 0.46 +0. 05 2.56 +0. 28
Experimental — M 0.44 +0.08 2.55 +0. 26

0.35 £0. 07 **2 2.86 +0. 28 *#4

0.33 £0. 05 *#*~

Experimental - H

Control 2.83 £0.25*#~

Dose and n refer to table 1; Compared with blank group, ™ P < 0.05;
Compared with experimental — L group,* P < 0.05; Compared with

experimental — M group, 2 P <0. 05.

- ——
P —— —
s A —
o -

1 JHEEFREEERI Pee — 1o Bax 1 Bel -2 2 1A
FBAKF-
Figure 1

The relative expression levels of Pge — 1o, Bax and

Bel -2 proteins detected by Western blotting

RS S YR LA FAC Y R SO 521 y DS ) La(Pge - 1a) (B KL ANMIR - 2(Bel -2) \B K ELAHHEIE -2 #C

X #H (Bax) mRNA FIE FAIX RIEACF AL (x £ 5)

Table 5 Comparision of the relative expression levels of peroxisomeproliferative activated receptor —vy activation of auxiliary factor law (Pgc - 1),

B - cell lymphoma —2 (Bcl —=2) and Bcl -2 associated protein (Bax) mRNA and protein in myocardial cells of each group (x +s)

mRNA Protein
Group
Pge-1la Bax Bel -2 Pge - 1a Bax Bel -2

Blank 0.48 +0. 06 1.09 0. 09 0.56 +0. 08 0.52 0. 06 1.13 £0. 1 0.45 +0. 06
Experimental — L 0.49 +0. 05 1.10 £0. 08 0.58 0. 06 0.51 0. 08 1.12 0. 11 0.47 £0.07
Experimental — M 0.41 +0.07 ** 1.25 +0. 09 ** 0.51 +0. 05 ** 0.42 +0.05** 1.26 £0.07 ** 0.39 £0.06 **
Experimental — H 0.27 +0. 05 **& 1.36 £0.07 **2 0.44 £0. 04 **~ 0.31 +0.04 **~ 1.38 £0.07 **24 0.30 0. 05 **~
Control 0.35 +0. 05 **& 1.33 £0.07 **2 0.45 +0. 03 **& 0.32 +0.05 **& 1.34 £0.07 **2 0.31 +0. 06 **&

Dose and n refer to table 1;Compared with blank group, * P <0.05; Compared with experimental — L group,*P <0.05; Compared with experimental — M

group, * P <0. 05.
i #
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