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Abstract

Zebrafish is an ideal model for studying organ regeneration, particularly in complicated nerve
tissue structures like lower jaw and caudal fin. In this study, we dynamically observe ultrastruc-
tural changes of wound tissues and analyze four neurotransmitter contents during the early stage
of lower jaw regeneration after removal of one third of mandible and associate soft tissues. Two
hours post-amputation (2 hpa), contraction occurs around the edges of the wound causing the
wound size to become smaller. In comparison with non-amputation, the level of dopamine,
Y-Aminobutyric acid (GABA), glutamic acid and glycine increase in the wound tissues. The content
of four neurotransmitters reaches to the peak when epidermis reconstitution is complete at 2 dpa.
At 5 dpa, the missing structure is largely recovered while the 4 neurotransmitters retain the high
level or slightly reduce. These results suggest that neurotransmitters play important roles in in-
troducing lower jaw regeneration.
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Figure 1. Three stages of tissue regeneration in zebrafish
mandible
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Figure 2. Histological observation of epidermal cells in zebra-
fish mandible intact under state
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Figure 3. The status of zebrafish mandible after regeneration 2
hours
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Figure 4. The status of zebrafish mandible after regeneration 2
days
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Figure 5. The status of zebrafish mandible after regeneration 5
days
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Figure 6. Concentration changes of DA and GABA on brain
with regeneration process of zebrafish mandible
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Figure 7. The changes of ratio of glutamate concentration to
glycine concentration with zebrafish brain, mandible and liver
when mandible repairing
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Figure 8. Epidermal cells of zebrafish mandible SEM obser-
vation
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