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BEXH, RXE
( FEKF=RI2ERF R BHEKP=8F 58T, T 2R T4 510300)

BE: A Y) R ARNGES B8R RIS & (Cromileptes altivelis Valencienne) ' Jiff 3H1T & 1B S I M &2 .
i R TIR, JET B /INMR R B A T 2 U 0 A SR X, AR B I B A N XA X
PEBR, SR B B A B B A . IR S BN R AR S L G R BB B I LB
Zin g NE R NERESE S S EHE B E/NMEKAR Y 55.0 um, BRI 458 um. BNET A EEE
WL, RREE S FIRRMEREEEER. BY P EBHMSE 2R, Bt MNEFERRER SRR, BEHE
BRI AT RS B0 T e Fob IR Th B R s W LIt e it T = mt okt [ KPR, 2008, 15(5) : 773-778]

KA WWHY BT, BN AN
hESZES: S971; Q959.483 TEERINAD: A

B¢ % 7 (Cromileptes altivelis Valencienne) ,
18 #r 2 W BE, 3 J& fis B (Serranidae) | A BT A .}
(Epinephelinae) - 3¢5 )& (Cromileptes Swainson) "',
e FE R a2 e HAaK, TR .
H A7 EBr b e de s 6540 1 #, 7 A FENE R
PRI R A, T AR, R R SRR, b2
A, B AP EE, hE T EEE. B, B
WA KR TR H O R IEAZ W, TEHX XA
ST AR R P g R IR e A T
SRR R E BT DR KA Y R R &
F DR E AR AR S T S A, B
25 T B bR E S 5. 4, Tang S
HROE TR 05N L EIE, A T AR Ty
[T AR 50 2R WL ARGE

B R ) BB AR T, B AR A
WRART 7= A R HE R A S0, AR REAE R MBS 1
S, P TBIE R . R, BT A S R A5 R AN
AT DA & 2R T2 52 (0 A 2, %o o] ] 28 H vt
B A THLEI R . AR X B
T 67 I 2H R R EAT WL 5, PPN B B o
BE /K50 B A PR Tl fe S B 1 A i L SR AR 20
AN TORL, DR SR T 09 (4 R0 .

Y #s HEH: 2007 12 12; 1&1T HEH: 2008 02 26.

TERS: 1005-8737-(2008) 05-0773-06

1 #MRETE

1.1 ##

SEH 3 R SRS i A B KT b, A
R AR IEH Wi IR 41K 20~24 cm, KT E
235~415 g. Iz [A]SE % S YIFF 2 d, KR EL B 33,
1.2 Ak
121 AHEYIAOEERME 24 Y%
J& A, BCE B S 1/3 4, F Bouin” s
5E W [E] 72 24 h, 2 J5 FE R 70% W [ E IR AT
Leica Z A4 R0 7 HLIEEAT I K 9 38 .5~6 pm )
F, JEF, HE 4eff, 3 F . Leica DM LB2 & B 4%
WSS, HALFRH LRI
122 EFBEEFROTENME UL TE
(IZH R LAYS 2.5% I — e [E 2 i (pH 7.4, 0.2 mol/L
BEBRZZ L 1 ) 7o o3 [ 8 , 2 R R 2% M 7 40 I
Ve, T 1% #RIR [ 52 7% (pH 7.2, 0.1 mol/L B R 22
TRELH) 4 CHElE 1 h, vy )E, WEE RS K,
Epon 812 W IR (W2 % . WA AO H
HUI R VLI 50 nm Z2 G ) f, FHBEER Bh A b i
JRER X E ey Je 4. 4F Philips CM10 i & 2 F
SER T AT WA .
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2 BRE5GH

2.1 BEHENMENENENSE

MIEE S A D v oRE (BIRL-1D, '
BERIE M E 25 ma A, Bk 2l RE, B
B AN RS /N, 40 Mo A% 5 1 B 42Kk, B HE e 11
P EERE, RWEFZC. ElajttTJ”m%’ fipi '
IMEFES M ERBETREN. BRDEY
ANMAEA I S A T A NE ZIEﬂ, [EEZ2 3
FXHER S T M, H 2~5 NMEMEREN IS
(B 1-2) . BEMFEZNE N (AR i e
T NE RIS ), H B R A B AN R Bk
o, & B B A AR, 1 AN A T 40 Az e
B (BRI 345 BIRRIT-8) « ‘BRI 4E
KERIME .
22 TeireAEAEA BIRANERIGH
221 BNE Bk BB AT NEN
WOCERR T 2. ZEH 6 E MM K27
55.0 pm (38.8~81.9 um, n=16), 48 & ¥ 14 45.8 um
(34.5~73.3 um, n= 16) BN — AN I Bk, 2
7 A6 15 B B4 T JI[L”@IJ‘?%BZ”V‘/J\%@%&,%E%
Wz %"R/J\Ij‘%éﬁ%éﬁmﬁ'%ﬂ I CBEIAR T 25
BRI -1.2) . ”Z/J\%V\J%ﬂﬁfi’]'ﬁ%ﬂ%'%”:éﬁé,yk
HNER RS RE, BB E RN WE DN
B RE, WANZE R 2 7] % 5~10 pm ( &
W 1T -1), A6 )2 ~F b R 40 BRI N B E 1 2 40 2
MR ERE (FRID 3),% 1~3um. BNERE
I3 AT A LA R, A2 A0 M) N B N BE A A
5, M BEAHE . A0 MAZ K, VLT3 B R R, 40
b, RS R ELHOR, K 0.4~1 pm, £ SE R EE N
15~100 nm (B R 1T 2) o B /NEREA M 7K
TR DA S U R S a1 /N B N B 58 IR BB
HEANFENE , AN BN
222 B E/NERYIR L BONIE, BT
B oNEE, JETH IR N . SB R, R, B
Hy 18~25 um, B AN 3~6 um, {8 ZE 7 5K B
M KRR (BT 3), 40 B R AR ARAR A 3R, i A
PR K 40 B = FE 1Y 2/3~4/5, Hifi. HERER N
3~5 um, AR MR Z .
223 dE/NE T HNE BN 30~45 pm, F
e BN 8~20 um. I {H/NE R HE bR 40 o i &5
R o] KRB A 55— /N AL A hNE (B
Wl 35 BEIRRIT 3~7)

Al NE bR A0 My B i BURIR 2, Tk
BRI, R BAHED) B, 4 3~5 nme I 55 i 40
s %, AEmE 64 (BRI -4) . M%E
MMM T T HRRIEW ML . DE LR 2
Bk B KM, K 1~1.5 pm, 5% 0.2~0.5 pm, $474]
VAT ki O 7l 52 PR Y =2 N O e R VA1
KA, 40 i 7 o PO A /D B L BRECR, R
0.5~1 pm, 40 L N EAH T EBER (BRI -4) .

AR N b R A I B v kR BN
B, AR 1~2 um. BREHENZ, HZ 2H
T s & 2, 45 1~2 um, 58 0.7~1.2 pm, ¥ 42] 45 Ai
T 20 Az A [, W 0k, etk CEIRRID 5~7) . 40
Wb r, Y B S A MRS R T G &, AN, Ol
0.1~0.2 pmo  JEVF 25 b 0TS PN 8 0, A0 B TR)
S AN T, S AR I T e B R R R X
224 mi/hE il /NVE AR TR NE R
W& N, BAR K 20~40 pm, B E B AR N 5~11 um,
PEFEARBLHERIR , UiF 25 i V5 6 B> 20 A B RE
CEAR T -3; BRI -8.9) o 4 MRz KA. emifk
[ JE BRI T, /N5 5 — 30 il /NE AR AR, 3 A AE
I A% ) R, W O B 53 AT 7 A M A 5 0 S o
() PRy 2 or A 5 B il i/ NVE R CBELRRTD 8) o 4
By 2 vy A AT R B /N 2R, 5 58 Tl NV AR
L 40 M BT B o A 2RiE M (BRI -9) .

225 &AE HEFTMNEILENESE. &
GEHAR—MBAT S0 um, EEAEAT 30 um. 41
W7 J7 T VHEARIR, 0 Bk P A B CRERRD 4)
3 g

3.1 EEHEME

ANTR) A B AN ) o 28 B N BREE T NME
K NFEE R B th (Gambusia affinis) &
N AR TSR Y B AR K 82.16 um (74.1~107.9 pm) s
B 5 s (Silurus meridionalis) '& /4% 7 ¥ H &
1 66.5 um"™; K Wy fifi (Leiocassis longirostris) &
INERGST 3 H AR A 60~78 },Lm[”]; WK (Liza
haematocheila) & /NER B &2 50~58 pm™; %
Kt (Lateolabrax japonicus) /5 /NER B AZ R RN
47~58 um, # 7K i N ER B AR K S 50~60 pm
BEH BT 1 Ak, MR AR Y 55.0 pm, 48
12 P35 45.8 um, B 2 iR 7K ) e ing e K i R0
B 7 6 BB MEBE RN, WLk KR AR ATN, E
5 1§ (Varicorhinus sinus) ™™ 115 Nk K /N 8
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Lo [RI ¥ K, Be 0 B NMA H AR 5 K i (7
E—g R XMERSMEER. el T4
IBEANR], AF 152 b e 2R AC I AIEE e 1 AR AT —
5E 725, T 5 BUE IMEH R &h f % =

TS MR E BT E M. 24
SAARRHLER, H 2~ M EBEMIS, X5 &
e Y BEEE (Siniperca scherzeri) ™ 1 B /N H
ARG AR R 58 T 65 B /N E AT
AT T IR 3K B N AR N S AT AR R
T TR A AT 3R = 55

HurE WAL AEEHBARATAAZ L.
e N AR 2 R g, STy
Rk, BARELECR. AT detn A ndg Y B AR
ghkrh A e, B RN RIE . LA B o A
P EMILIER G TIRIRE RS A A EEE
S 6T A BRI p B 75 B — P
3.2 BEHENEMNRIS

025" /INE R 5y BERR 2 BAN [R) T A AR AN
(B RE S Ry 3B /N T /N o th NE R AR S
B A LM 2 o R B 0 . G 4r B
(Carassius auratus red variety) , 7' A7 H 2 EH
BN ER 1O DR VA BB R s KRR a1
At U N A S B B T NE LB
T HNE EEE 450 Im I NVE B g Y
F4 i N R O BB SR NVE VB
i/ NVE TR B L NVE RIEERE 6 . AR,
D i B — 30 i/ NE R AR R i NVE B R A
BT B R RIEIEEE, 40 RIBARAEAL,
A ZE R B R AR, 2R RIATERE
AN i/ NE bR AR A TR R, SRR
S o AT T A M A L 5 88 AR NVEEAN TR,
TR ECE RN AR 25 BB, BEE 'S NE
R4 h BB B8 — A0l /NVE BB A NVE )
ERGELE S AN, SRt N RS (Mystus
macropterus) " & /INEF IR 73 ARAL.
3.3 BEEHENEHERKER

2R NE I ERICE H — R AR R A
AV R BB Rk 3 /N o 2R AR AR
FERAERE S, TSR R BN KT B 40 M gite 35 ot 1)
RN, B FERAER . wnfe'F /N E BRI
F AL NG (RS —TiNERE
N ) T KR R E M R R
TR — 3 /N M AR B 5 (Amia calva) &

— I NV RO B RS, B A N E I
FLZ A RO R T AR P BT
f 55 30 gt /NVE RVIZE #NE B BRI R R KR
gk, HYg 4R T siG R TE, s kb . 5T
1 /NE b B A AR R R R IR RRLAR AN KT, SR
B0 R KPR, B0 & =i cg . i
Bk 3 BURONE A SRR B N BT
' /INVE B AE P S i ) A 1 A B 3 HNE
HyOh Mg e —Im /e

B 3Lk
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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 ‘C ) 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 um and
45.8 um, 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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CAI Wen-chao et al: Structural observation on kidney of high finned grouper Cromileptes altivelis

Valencienne

30 pm

EhR 1
L S S BN, RS NS N 5 2. BNER BREEM, §7 3k oh M ER R LT 0B 3. BN B MAE, R
BR i NERIZ N 4. R EE BREN .
* BNER C BYIME; CS EEE; DS B DSM IZfli/hE: NS #ift; PSM T /g RC A4 Ve vS R,
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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Valencienne

B RR 11
1 GRS S NEEBHEY. 2. BNERESEN, e g MER, 3. G NE L XA REREH. 4. FEMNE L
BN B B R R A R L SRR AR, 5 BT IR M NE L AR L5 4T 62 BB AR Bk NE L R A Bl B A
My, 7R AN AR 72 B AR MNE b K A e U B i B A R S MR R A 8 S /B b R AR S A 1 9: Sl /D
(el ) b= e E AP R

BM EfH:C BMME; FP 2%;IC BEEGH: L Wik M Qhifs: MF B, MV 508 NC 48 NL %4
P- ZAME; RC- T4 ME; TC- B VC- =5 .
Plate I

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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