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ZHENG H L, ZHOU S M, YAN Y B, et al. Effect of

The relationships between nerve and muscle during lower jaw regeneration
in adult zebra fish, Danio rerio

LIU Na"?, FAN Chunxin'?, SONG Jiakun'"’

(1. Institute for Marine Biosystem and Neurosciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory
of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai
201306, China)

Abstract; This research investigated the relationships between nerve and muscle in regeneration of lower jaw
muscle of the adult zebra fish, Danio rerio. We observed and analyzed the regeneration process of the lower
jaw muscles by using histological methods via hematoxylin/eosin staining and immunohistochemistry after
amputating different proportions of the lower jaw. Our results indicated that after the distal one-third of the
lower jaw was amputated, both of the muscle and nerve fibers degenerated rapidly. The nerve fibers began
extending over the cutting surface by 2 days-post-amputation (dpa) , and they reached the degenerating tissue
prior to the blastema formation. The number of nerve fibers increased significantly at 5 dpa, while the
blastema was formed. The new muscle fibers arose at 9 dpa, but without forming the neuromuscular junctions.
The neuromuscular junctions began to form at approximately 14 dpa. By 30 dpa, the pattern of muscle fibers
and neuromuscular junctions recovered to the control level. The results demonstrated that the muscles in
zebrafish lower jaw can regenerate functionally. They also suggest that nerve fibers are important for lower jaw
regeneration in zebrafish. We also found that if the amputation portion was over 1/3 of the lower jaw, the
lower jaw won’t be regenerated. The reason of that takes further study.

Key words: zebra fish; lower jaw; regeneration; nerve; muscle
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Plate I The constructionanl pattern of mucle in anterior of lower jaw
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ZHFENAE. 1,3,5 diE R K-, B b b 2T ST 52,4 ,6 XF2: 5 T UF A i 8 47l AT 20 5 0, 18 b b i
IRERT AT AU LA HEAR R 7s B, b AR T 650 o , 2 W A 3t 7, 55 DU X R A ZE 000 75 L I Je LA i o
bR 100 um,

Ms. mandibular symphysis; INTM-A. intermandibularis Anterior muscle; PR-H-V. ventral sections of protractor hyoide muscle; PR-H-D.

dorsal sections of protractor hyoide muscle; e. epiderm; ct. connective tissue; d. dentery; mc. Meckel’ s cartilage; L dotted line indicates
the end position of regeneration; 1,3 and 5 indicates the section that cut horizontally and top indicates the anterior of lower jaw; 2,4 and 6
indicates the section that cut transversely and the top is ventral; schematic illustration is dorsal view of the lower jaw muscles, top indicates

the anterior of lower jaw ,dotted line is the part covered and the right side of the symmetrical part isn’t displayed; bar in all panels is 100

m.
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Plate I The regeneration process of muscles in lower jaw
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Plate Il The regeneration process of nerve in lower jaw
WEEHR AL R 7 T LB ERE N I INTM-A F307 ; 2T A R il %€ s 35 3R DAPLARIC AN MIAZ ; 7 Rk 52 JSCIR I 28 s b5 U 50
pm,

The observation is INTM-A that is part of the blue box in schematic illustration ; red indicates axons; blue indicates cell nucleus; arrows

indicate degraded axons; scal bar is 50 pwm.
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Plate IV The loss and reconstruction of neuromuscular junction
LLEAPE LIRSS R EIOEIR ZRRNBIRZ A WA IO R OB EIOCE S, FRM AN A ESL s i OTOEIR A A5 R

J& 50 pum,

Red indicates axons; green indicates acetylcholine receptors; yellow results from red and blue overlapping and indicates neuromuscular

junction; blue indicates cell nucleus; scale bar is 50 pm.
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