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Abstract: This study is to investigate the effects of phenytoin sodium, lidocaine (sodium channel blockers),
propranolol (f-adrenergic receptor antagonist), amiodarone (drugs prolonging the action potential duration) and
verapamil (calcium channel blockers) on arrhythmia of mice induced by Bufonis Venenum (Chansu) and isolated
mouse hearts lethal dose of Chansu. Arrhythmia of mice were induced by Chansu and then electrocardiograms
(ECGs) were recorded. The changes of P-R interval, QRS complex, Q-T interval, T wave amplitude, heart rate
(HR) were observed. Moreover, arrhythmia rate, survival rate and arrhythmia score were counted. Isolated
mouse hearts were prefused, and the lethal dose of Chansu was recorded. Compared with control group, after

pretreatment with phenytoin sodium, broadening of QRS complex and HR were inhibited, and the incidence of
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ventricular arrhythmia was reduced dramatically, while survival rate was improved; the isolated mouse hearts
lethal dose of Chansu was increased significantly. After pretreatment with lidocaine, the prolongation of P-R
interval and broadening of QRS complex were inhibited, and the incidences of ventricular arrhythmia were
reduced dramatically, while survival rate was improved; the isolated mouse hearts lethal dose of Chansu
was increased significantly. After pretreatment with propranolol, prolongation of P-R interval, broadening of
QRS complex, prolongation of Q-T interval and HR were inhibited, and the incidences of both supraventricular and
ventricular arrhythmias were reduced dramatically, while survival rate was improved. After pretreatment with
amiodarone, HR was inhibited, the incidences of ventricular tachycardia were reduced dramatically. Lastly, after
pretreatment with verapamil, the prolongation of P-R interval and Q-T interval were inhibited and the incidences
of both supraventricular and ventricular arrhythmias were reduced dramatically; the isolated mouse hearts lethal
dose of Chansu was reduced significantly. In in vivo experiments, phenytoin sodium was most effective against
the mice arrhythmias induced by Chansu while cautious use of verapamil for Chansu inducing arrhythmia should
be noted. It is also concluded that mice ventricular arrhythmias induced by Chansu might be most closely
related to sodium channel, supraventricular arrhythmias might be related to f-adrenergic receptor, and calcium
channel plays an important role in conduction block. In in vitro experiments, phenytoin sodium was most
effective, followed by lidocaine and propranolol, and amiodarone had no obvious effect and verapamil reduced
the lethal dose of Chansu.
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Table 1  Effects of phenytoin sodium (DPH, 60 mg-kg "), lidocaine (LD, 2 mg-kg "), propranolol (PNL, 7 mg-kg™"), amiodarone (AMD,
200 mg-kg™") and verapamil (VRPM, 20 mg-kg ") on the Chansu (35 mg-kg™')-induced changes of P-R interval, QRS complex, Q-T

interval, T wave amplitude and heart rate (HR). »n =10, x<s.
control group (CON).

"P<0.05, P <0.01 vs normol group (NOR); “P < 0.05, **P < 0.01 vs
"/"means no dates, because in part of the verapamil group mice died in 20 min after ip Chansu

Group Time/min

ECG indicator

P-R interval /ms QRS complex /ms Q-T interval /ms T wave amplitude /mV HR /bpm
NOR / 4334 +891 11.16 + 2.67 32.50 £ 7.63 0.32+0.089 480 + 71
CON 10 59.71 £ 15.61" 22.47 +10.67 46.89 +5.94™ 0.46+0.16" 532+ 115
20 77.57 £23.75" 38.01 £25.09” 4596 + 1437 0.53+0.26" 467 £ 129
DPH 10 58.85 = 11.47 12.74 + 1.45% 39.56 £ 9.48 0.41+0.119 385+ 120°
20 61.42 + 16.44 13.95 + 0.65%4 43.19£9.57 0.44 +0.073 370 + 120
LD 10 46.21 + 10.61 13.39 +2.25% 40.23 +9.69 0.49 +0.14 528 + 130
20 44.83 + 16.73% 21.55+9.22 48.08 +9.25 0.52+0.10 546 + 108
PNL 10 55.72 +10.82 1725+ 1.54 33.69 £7.29% 0.37+0.16 318 + 4844
20 56.29 + 9.66" 16.97 + 1.39% 37.19 + 7.41 0.47+0.17 300 + 3044
AMD 10 5291+ 12.97 16.65 +2.01 42.17+7.62 0.45+0.15 377 + 66
20 76.03 +12.30 23.67 +9.59 50.76 + 12.24 0.47 £0.10 304 + 5344
VRPM 10 79.13 +21.95% 19.73 £ 7.11 37.55+ 11.47% 0.40 +0.22 403 + 76
20 / / / / /
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Figure 1 The typical ECG of control and treatment group. a: Normol ECG; b: ECG of 10 min after ip Chansu; ¢: ECG of 30 min
after ip Chansu; d: ECG of 40 min after ip Chansu. A: Control (CON); B: Phenytoin sodium (DPH) 60 mg-kg '; C: Lidocaine (LD)
2 mgkg '; D: Propranolol (PNL) 7 mgkg '; E: Amiodarone (AMD) 200 mg-kg '; F: Verapamil (VRPM) 20 mg-kg '
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Table 2 The incidence of various arrhythmias of control (CON)
and phenytoin sodium (DPH, 60 mgkg™'), lidocaine (LD, 2
mg-kg™"), propranolol (PNL, 7 mg-kg™"), amiodarone (AMD, 200
mg-kg™") and verapamil (VRPM, 20 mg-kg™') treatment groups.
SA: Sinus arrhythmias; SPA: Supraventricular arrhythmias; VA:
Ventricular arrhythmias; PVC: Premature ventricular complex;
VT: Ventricular tachycardia; VF: Ventricular fibrillation; CB:
Conduction block. n=10, x+s. P< 0.05, P <0.01 vs CON

VA CB

Group SA SPA I I
PVC VT VF

CON 6/10 10/10  6/10  7/10  4/10  9/10 4/10
DPH 8/10 810  2/10  0/10" 0/10° 10/10  1/10
LD 510 10/10 410  2/10° 2/10  9/10  2/10
PNL 8/10 510" 3/10  0/10" 1/10  10/10  2/10
AMD  7/10  9/10  7/10  2/10° 2/10  9/10  2/10
VRPM  8/10  6/10° 510  2/10° 0/10° 10/10  7/10
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Figure 2 The survival rates of control (CON) and phenytoin
sodium (DPH, 60 mg-kg "), lidocaine (LD, 2 mg-kg "), propranolol
(PNL, 7 mg-kg "), amiodarone (AMD, 200 mg-kg ") and verapamil
(VRPM, 20 mg-kg ") treatment groups. n = 10. ‘P < 0.05 vs
CON

—a— Control (CON)
1—0— DPH
—— LD
6177 PNL
—>— AMD
é —%— VRPM T ]/[
= 1 B L4
% % * /Z
E 44 v——V
]
on
£
—
3
[97) 2 | 2 L
; ;* x K
0 T T T T T T T T
0 10 20 30 40 50 60

Time/ min

Figure 3 The arrhythmia score of control (CON) and phenytoin
sodium (DPH, 60 mg-kg "), lidocaine (LD, 2 mg-kg™"), propranolol
(PNL, 7 mg-kg "), amiodarone (AMD, 200 mg-kg ") and verapamil
(VRPM, 20 mgkg™") treatment groups. n =10, x+s. P <
0.05, P <0.01 vs CON
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Figure 4 The lethal doses of Chansu of control (CON) and
phenytoin sodium (DPH, 5 pgrmL™), lidocaine (LD, 5 pg'mL™"),
propranolol (PNL, 2 pg'mL™"), amiodarone (AMD, 2 pg-mL™")
and verapamil (VRPM, 5 pgrmL™') treatment groups. n = 6.
"P<0.05,"P<0.01 vs CON
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