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Fig. 1 Optical microscope images of the gill in Schizothorax nukiangensis
a: gill; b: gill; c: the top part of gill filament; d: the top part of gill filament; e: the middle part of gill filament;
f: the middle part of gill filament; g: the top part of gill raker; h: gill raker epithelium.

BC: blood cells; BV: blood vessels; CT: connective tissue; GA: gill arch; GC: goblet cell; GF: gill filament; GR: gill raker; GRE: gill
raker epithelium; L: lamellae; MC: mucus cell; MRC: mitochondrial rich cell; PVC: pavement cell; SC: surface cell.
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Fig. 2 Scanning electron microscope images of the gill in Schizothorax nukiangensis
a: the top part of gill filaments; b: surface ultrastructure of the top part of gill filaments; c: the middle part of
gill filaments; d: surface architecture of the middle part of gill filaments; e: inside of lamellae;

f: inside of lamellae; g: surface ultrastructure of gill raker; h: surface ultrastructure of gill arch.
CM: circulars microridged; EC: epithelium; M: mucus; MC: mucus cell; MIC: microvilli; S: stomata; SPRS: star point rod-shaped.
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Fig. 3 Ultrastructure of the gill lamellae in Schizothorax nukiangensis
a: the top part of lamellae; b: the middle part of lamellae; c: the base of lamellae; d: the base of lamellae.

PVC: pavement cell; MRC: mitochondrial rich cell; SC: support cell; PC: pillar cell; MC: mucus cell;
UDC: undifferentiated cell; RBC: red blood cell.
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Tab.1 Morphological structure comparison of pavement cells (PVC) in the gill of different fish species
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Tab.2 Morphological structure comparison of mitochondrial rich cells (MRC) in the gill of different fish species
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Histology and ultrastructure of the gill in the teleost Schizothorax
nukiangensis

XIANG Qiangian, DING Liuyong, ZHANG Chao, SUN Jie, WANG Di, DING Chengzhi, CHEN Liqiang

Institute of International Rivers and Eco-security, Yunnan Key Laboratory of International Rivers and Transboundary
Eco-security, Yunnan University, Kunming 650091, China

Abstract: The freshwater fish Schizothorax nukiangensis is a rare, endemic and economic species, only distributed
in the middle and upper reaches of the Nujiang River (Upper Salween River) in China. Potential cascade hydro-
power development in the Nujiang River will threaten the survival of S. nukiangensis. The potential for drastic
changes in the water flow, water temperature and food supply of their habitat may lead to extinction of S
nukiangensis. Therefore, biological research on future conservation and resource utilization is imperative. Herein,
the histology and ultra-structure of the gill in the teleost S. nukiangensis was investigated using the optical and
electron microscopic imaging techniques. The results showed that the basic structure of the gills consisted of the
gill raker, gill arch, gill filament and lamellae, which was similar to other teleost fishes. Different parts of the gill
possess distinct histological structures and cell types. The pavement cells (PVC) covered the filament epithelium
and lamellae of the gills, showing three distinct morphological features of micro-ridges in the different parts of the
gill. There was only one type of mitochondrial rich cells (MRC) observed in the gill, which were located at the
base of lamellae. All these MRC have a large number of big, round mitochondria and exhibit apical shallow-basin
with microvilli. Our results suggested that the morphological feature and functional diversity of PVC and MRC in
the gill of S. nukiangensis were in accordance with its habitat. These observations enrich the basic biological
knowledge of S. nukiangensis and can provide a reference for clarifying the relationship between the specific
structural characteristics of the fish and their living habits.
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