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Abstract: Electrode implantation and wireless stimulation are widely used in investigating brain functions in
conscious, freely moving animals. Electrode adapter connecting the wireless stimulator and the implanted
electrode needs to be fixed upon the skull. The specialization in bird bone makes it difficult for long-term
fixation of the adapter. Here describes a 9-channel electrode adapter for chronic movement induction in the
pigeon ( Columba livia). It is 12. 8 mm long, 9.5 mm wide, 5.5 mm high, and weights 0.42 g. According to
the characteristics of pigeon’s skull, we roughen the skull surface, upon which the electrode adapter is
mounted, by means of drilling a series of pits. This process forms a few “contact cones” to increase the contact
area between the skull and the electrode adapter when binding by the dental cement. Additionally, three micro-
screws are used to reinforce the binding at the specific point of the skull. These processes effectively extend the
duration of the adapter on pigeon’s head. The preliminary experiments have shown that all the tested adapters

(n=6) are fixed on the skull stably for at least 6 months without influence on pigeon’s normal activities. The
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adapter and its fixation method are suitable for long-term investigation of brain functions in freely moving birds

and would provide inspiration for other animal studies.
Key words: Pigeon ( Columba livia)
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Fig.1 The electrode adapter
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a. Custom-designed printed circuit board; b. Lateral view of the electrode adapter.
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Fig. 2 The fixation procedure of the electrode adapter
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a. Roughening the skull surface; b. Tightening the micro-screws and grounding; c. Construct “primary base” for the adapter using

dental cement; d. Fixation of the adapter upon the skull; e. Electrical connections between the adapter and the brain-implanted

electrodes (the free end of one electrode is indicated by the arrow ) ; f. The condition of the electrode adapter two months after

operation.
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Fig.3 Applications of the electrode adapter
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a. A pigeon wearing the wireless stimulator via the electrode adapter; b. Seven months after the electrode adapter fixation on the

skull (indicated by an oval circle) ; c¢. The adapter with the “primary base” removed from the tested animal; d. The close-up of

Fig. ¢ to show the detail of the contact surface between the skull and the “primary base”. The arrow indicates the “contact cone”.

Bar = 5 cm, 5 mm, 2 mm in Fig. a, ¢, d, respectively.
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Table 1 Comparison of parameters and usage duration of the electrode adapter
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