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Cromileptes altivelis Valencienne
Serranidae

Epinephelinae Cromileptes Swainson 1

1

2

3 4

5 6

7 Tang 8

1

1.1
3

20~24 cm
235~415 g 2 d 33
1.2
1.2.1

1/3 Bouin s
24 h 70%

Leica 5~6 m
HE Leica DM LB2

1.2.2
2.5% pH 7.4 0.2 mol/L

1% pH 7.2 0.1 mol/L
4 1 h

Epon 812 AO
50 nm

Philips CM10
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2

2.1
 1

HE

2~5
 2

1
 3 4  8

2.2
2.2.1

 2
55.0 m 38.8~81.9 m n=16 45.8 m 

34.5~73.3 m n=16

 2
 1 2

5~10 m
 1

 3 1~3 m

0.4~1 m
15~100 nm  2

2.2.2 1

18~25 m 3~6 m
 3

2/3~4/5
3~5 m
2.2.3 30~45 m

8~20 m

 3  3~7

3~5 m
 4

1~1.5 m 0.2~0.5 m

0.5~1 m  4

1~2 m
1~2 m 0.7~1.2 m

 5~7

0.1~0.2 m

2.2.4
20~40 m 5~11 m

 3  8 9

 8

 9
2.2.5

50 m 30 m
 4

3

3.1

82.16 m 74.1~107.9 m 9

Silurus meridionalis
66.5 m 10 Leiocassis longirostris

60~78 m 11 Liza 
haematocheila 50~58 m 12

Lateolabrax japonicus
47~58 m 50~60 m 13

1 55.0 m
45.8 m

Varicorhinus sinus 14
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2~5
9 Siniperca scherzeri 14

15

3.2

Carassius auratus red variety
16 12

13

4 9

6

5 10 Mystus 
macropterus 14

3.3

13

12 Amia calva

17

3
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Structural observation on kidney of high finned grouper Cromileptes altivelis 
Valencienne

CAI Wen-chao OU You-jun
South China Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Guangzhou 510300 China

Abstract Kidney which regulates ion balance between body and water is one of the most important organs for 
fish to excrete. It is necessary to investigate structure of fish kidney in order to find the mechanism of excretion 
and osmoregulation. This study reports the kidney histological structure of a famous marine fish high finned 
grouper Cromileptes altivelis Valencienne. The kidney structure of high finned grouper was observed via paraffin 
section technique and transmission electron microscopy TEM  technique. Fishes were collected from fish 
market and acclimated in the laboratory for 2 days. Posterior half of kidney was sampled and fixed in Bouin
s fixation liquid and 2.5% glutaral dialdehyde solution 4  immediately after the fish were killed. Cross 
sectional slides were made with paraffin section technique. The distribution and ultrastructure of renal corpuscle 
and tubule were observed. Results show that glomeruli mainly distribute at the dorsal side of kidney and renal 
tubules are at the ventral side. Assembly of 2 5 glomeruli were found which indicates high evolutionary position 
of high finned grouper. Mean macroaxis diameter and brachyaxis diameter of renal corpuscle are 55.0 µm and 
45.8 µm respectively n=16 which are different from various species. There are many podocytes in  renal 
capsule which have many foot processes sticking to the inner base membrane. They are quite near capillaries 
and this indicates that podocyte might play an important role in crude urine producing. Morphology of epidermic 
cells in renal tubules shows significant differences in different sections. Based on the morphology and structure 
of epidermic cells renal tubules are divided into 5 parts which are neck segment the first proximal segment the 
second proximal segment distal segment and collecting segment. Epidermic cells in the first proximal segment 
have developed microvilli and microfilament. Microvilli can bring crude urine the power of flow. Many round 
and elliptic mitochondria were found in epidermic cells of the second proximal segment. The ultrastructure 
illuminates that it is the most significant part to reabsorb crude urine. Epidermic cells in distal segment have many 
mitochondria around nucleolus and small vacuoles in free-end. However they have less microvilli. Collecting 
segment is the thickest part of renal tubules and can collect and transport urine. This study offers scientific 
foundation for further research on urinary system and osmoregulation of high finned grouper. Journal of Fishery 
Sciences of China 2008 15 5 773 778
Key words Cromileptes altivelis Valencienne kidney structure ultrastructure
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1. 2. 3. 
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* C CS DS DSM NS PSM RC V VS .

Plate

1. Microstructure of kidney in Cromileptes altivelis Valencienne showing the distribution of glomerulus and renal tubules

2. microstructure of glomerulus showing red cells arrow 3. microstructure of renal tubules showing neck segment

proximal segment and distal segment 4. microstructure of collecting tubule.

* glomerulus C capillary CS collecting segment DS dorsal side DSM distal segment NS neck segment PSM proximal 
segment RC red cell V vessel VS ventral side.
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BM C FP JC L M MF MV NC NL
P RC TC VC .

Plate
1. The ultrastructure of renal capsule in Cromileptes altivellis 2. visceral ultrastructure of renal capsule showing podocytes and 
foot processes 3. ultrastructure of epithelial cells in the first proximal segment 4. free-end ultrastructure of epithelial cells in 1st 
proximal segment showing microfilament and junction complex 5. ultrastructure of epithelial cells in the 2nd proximal segment 6. 
free-end ultrastructure of epithelial cells in 2nd proximal segment showing vacuole and mitochondrion 7. free-end ultrastructure of 
epithelial cells in 2nd proximal segment showing vacuole and mitochondrion 8. ultrastructure of epithelial cells in distal segment 9. 
free-end ultrastructure of epithelial cells in distal segment showing vacuole.

BM basement membrane C capillary FP foot process JC junction complex L lysosome M mitochondrion MF
microfilament MV microvilli NC nucleus NL nucleolus P podocyte RC red cell TC tube cavity VC vacuole.
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