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In experiments devoted to modeling of  reperfusion ventricular fiblillation and determination 
of  the electric threshold of  fibrillation, a protective effect of  KLN-93 (a para-aminobenzoic 
acid ester derivative) is compared with that of  lidocaine. It is shown that KLN-93 in doses 
stopping reperfusion fibrillation is 2-4-fold less toxic than the isoeffective doses of  lidocaine. 
In a dose of  0,4 mg/kg (2.5% LDs0 ) KLN-93 increases the fibrillation threshold 4.5-fold, 
while isotoxic dose of  lidocaine increases this parametel~ approximately 2-fold. These data 
suggest that KLN-93 is an effective antifibrillatory agent. 

Key Words: antifibrillatory agents; lidocaine; ciystallographycally homogeneous substances; 
conformers of local anesthetics 

Previous studies showed that crystallographycally 
homogeneous substance of  the para-aminobenzoic 
acid ester derivative KLN-93 elicits a more potent  
antiarrhythmic effect in coronary arrhythmias in dogs 
and cats than isoeffective doses of  lidocaine [4]. 

Similar results were obtained in aconit ine-in- 
duced arrhythmia in rats and barium chloride-in- 
duced arrhythmia in rabbits [4]. Taking into account 
the lower toxicity of  isoeffective doses of  KLN-93 
in comparison with lidocaine and its prolonged (to 
40 min) effect after intravenous administration in 
arrhythmias reproduced as described previously [3], 
it seems very important  to test KLN-93 as a po- 
tential antifibrillatory agent. 
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MATERIALS AND METHODS 

Acute experinaents were carried out on 93 narcotized 
cats. Quantitative parameters  of  different experi- 
mental series are listed in Tables 1 and 2. 

Early occlusion and reperfusion arrhythmias in 
narcotized cats were induced by intraperitoneal in- 
jection of  40 mg/kg Nembutal.  Tempomly occlusion 
o f  the anterior interventricular branch of  the left 
coronary artery was made at the level of  the lower 
edge of  the auricle. The ligature was removed after 
30 min, which h~duced reperfusion anhythmia usually 
transformed into ventricular fibrillation (VF). KLN- 
93 (0.125% solution) and a reference agent lidocaine 
(1% solution, Egis, Hungary) were injected intra- 
venously slowly in isotoxic doses constituting I, 2.5, 
5, 10, and 15% of LDso (for rats upon intravenous 
administration) 5-7 lnin before coronmy occlusion. 
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TABLE 1. Comparative Effectiveness of (LN.93 and Lidocaine in Reperfusion Ventricular Fibrillation in Cats 

Agent 

Control 

KLN-93 

Lidocaine 

739 

Dose, mg/kg 
(% LDso) 

0.08 (1) 
0.2 (2.5) 
04  (5) 

0.7 (2.5) 

14  (5) 
2.8 (10) 
4.2 (15) 

15 

6 

6 

7 

6 

11 

6 

7 

Early postocclusion 
arrhythmias (number 

of animals with 
arrhythmia) 

9 

5 

0* 

0* 

3 

7 

0* 

0* 

Reperfusion arrhythmias (number of animals) 

T 
with arrhythmia 

15 

5 

1" 

0* 

5 

6 

2 

0* 

I with VF 

10 

4 

O* 

0* 

3 

5 

0* 

0* 

Note. Here and in Table 2:*p<0.05 in comparison with the control. 

Effects o f  test drugs on the threshold of electrical 
VF were studied in experiments on cats narcotized 
with Nelnbutal (40 mg/kg intravenously) as described 
elsewhere [2]. The animals were transferred to jet 
ventilation and, after left thoraco-  and pericardio- 
tomy, silver bipolar electrodes were fzxed on the right 
ventricle. The threshold o f  electrical VF was de- 
termined 30 min after fixation of  the electrodes by 
scalming the electrically unstable period of the cardiac 
cycle by a series of  20 square pulses of  increasing 
intensity (4 msec pulse duration, 50 pulses/sec fre- 
quency) until VF developed. The VF threshold was 
evaluated by the minimal current intensity (in mA) 
inducing VF. A 215/11 HSE electrical stimulator was 
used in the experiments. Blood pressure was recorded 
using electromanometers (Elema-Siemens) and ECG 
in II standard lead was recorded on an Attack-350 
analyzer (Nihon Kohden). Defibrillation was made 
by capacitor discharge using a DI-3 apparatus. KLN- 
93 (0.4 and 0.8 mg/kg, 0.125% solution) and reference 
drugs lidocaine (1.4 mg/kg, 1% solution) and bon- 
necor (1 mg.kg, 0.125% solution)were injected intra- 
venously slowly at a constant rate using a Seringer 
pump 355 (Sage Instruments). The data were proces- 
sed statistically using the Student's t and ~2 tests [1]. 

R E S U L T S  

As follows from Table 1, acute reperfusion arrhyth- 
mias was observed in all control  animals and trans- 
formed into VF in 67% cats. 

KLN-93 in a dose of  0.08 mg/kg (1% LDs0 ) had 
no effect on the occurrence of  VF. After increasing 
the dose to 0.2 and 0.4 mg/kg no cases of VF were 
observed. 

Lidocaine in isotoxic doses of  0.7 and 1.4 mg/kg 
(2.5 and 5% LDs0 ) exhibited no antifibrillatory effect 

and only after increasing the dose to 2.8 and 4.2 nag/ 
kg (10 and 15% LDs0 ) it prevented the development 
of  VF in 83 and 100% cats, respectively. 

These findings suggest that KLN-93 exel~ed a 
more pronounced protective effect in modeled re- 
perfusion VF than isotoxic doses of  lidocaine. 

In cats with intact myocardium, KLN-93 in a 
dose of  0.4 lng/kg increased the threshold of  elec- 
trical VF more than 4.5 fold, the effect persisting for 
more than 1 h (Table 2). 

When KLN-93 was used in a dose of  0.8 rag/ 
kg, the threshold of  VF increased by more than 7.5- 
fold and the effect persisted for more than 1 h. 

It was shown that KLN-93 is superior to the 
reference drug lidocaine (1.4 mg/kg) in intensity and 
duration of  its effect; it induces a more pronounced 
and significant elevation of  VF threshold in cats with 
intact myocardium (Table 2). 

It should be noted that in experiments with 
proximal ligature of  the anterior intelwentricular 
branch of  the left coronm3~ artery, KLN-93 (1.43 
rug/kg, 17.84% LDs0), similar to lidocaine (5 mg/kg, 

TABLE 2. Effect of KLN-93 and Lidocaine on Electrical Threshold 
of VF in Cat Heart (mA) 

Time of 
observation, min I 

Control 

5 

10 

30 

60 

90 

KLN-93 

0.4 mg/kg 
(n=6) 

2.76+0.69 

12.98+2.89* 

0.8 mglkg 
(n=5) 

2.52+O.58 

19.5+O.48* 

18.0• 

11.1 +2.04* 

8.0• 

3.0+0.75 

Lidocaine, 
1.4 mgtkg 

(n=5) 

2.26+0.47 

5.0_+! 21 

4.89+1.05 

2.84+0.75 

2.24+0.49 



7 4 0  Bulletin of Experimental Biology and Medicine, N o- B, 1997 PHYSIOLOGY 

17.84% LDs0), complete ly  prevented the develop- 
ment  o f  VF [4]. 

The antifibrillatory effect of  KLN-93 correlates 
with its protective effect  under  conditions of ar- 
rhythmia induced by aconitine or barium chloride. 
However, KLN-93 in a wide range of concentrations 
(5-25% LDs0 ) exerted practically no protective effect 
against strophanthin-, adrenaline-, and calcium chlo- 
r ide-induced arrhythmias. In strophanthin-induced 
arrhythmias this drug exhibited even a proarrhythmic 
activity, which attested to a considerable specificity 
of the mechanism of  its antiarrhythmic effect. 

This assumption is conf i rmed by the facts that 
KLN-93 (3•215 -6 M) exerts a more pro- 
nounced inhibitory effect on automatism of  pace- 
maker cells in the atrioventricular funnel of  the frog 
heart, possesses a higher affinity for sodium channels, 
and is characterized by a 12-fold lower toxicity of  
isoeffective concentrations,  judging from prolonga- 

tion of  the refractory period o f  guinea pig myo- 
cardium. 

These data on a pronounced antifibrillatoly ef- 
fect of  KLN-93 in arrhythmias induced by reperfu- 
sion and electric stimulation in combination with 
lower toxicity of  its isoeffective doses ill comparison 
with lidocaine (2-4-fold) suggest that this agent is a 
promising candidate for developing a new drug for 
the treatment of  VF. 
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