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Studies on Electrocardiograms of Fishes II

ECG of Carp Recorded with Bipolar Lead from Body Surface
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Table 1. Positions where electrodes for bipolar leads were applied. Electrode A and electrode B were connect-
ed with the plus (+) terminal and the minus (—) terminal of electrocardiographic apparatus, respectively.

electrode A electrode B
1. lower jaw caudal fin
2. » right pelvic fin
3. » left pelvic fin
4. » anal fin
5. left gill cover caudal fin
6. » right pelvic fin
7. » left pelvic fin
8. » anal fin
9.  right gill cover caudal fin
10. » right pelvic fin
11 ”» left pelvic fin
12. » anal fin
13.  left pectoral fin caudal fin
14.  left pectoral fin right pelvic fin
15. » left pelvic fin
16. » anal fin
17.  right pectoral fin caudal fin
18. » right pelvic fin
19. » left pelvic fin
20. = caudal fin
21.  left pelvic fin caudal fin
22. » anal fin
23.  right pelvic fin caudal fin
24, » anal fin
25.  left gill cover right gill cover
26.  left pectoral fin right pectoral fin
27.  left pelvic fin right pelvic fin
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Fig. 1. ECGs taken from the body surface of carp with bipolar lead.
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The numbers indicate the positions of two exploring electrodes which were paired with as
shown in Table 1.
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Summary

ECGs of various carp recorded with bipolar leads from certain positions on the body
surface showed almost the same patterns. ECGs reco rded from pectoral fins, left and
right fins connected with the plus and the minus terminals of ECG apparatus respectively,
exhibited the upward or diphasic P wave and the QS or Qr or QR type of QRS complexes
and ECGs from lower jaw (minus terminal) and either anal or caudal fin (plus terminal)
showed the upward or diphasic P wave and the R or QS type of QRS complexes. It can
therefore be presumed that in the case of carp heart the excitation spread through the

atrium from dorsal to ventral direction radially and through the ventricle both from left
to right and from basis to the apex.

(Received October 31, 1978)



