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=X RS F R H 8 £ KR AR FRHER R

TEEEER EHE 222 H A
(1. P EAK R FE B BRILK P HT 5T, BRI BB/RIE 150070; 2. _BHEEIE XY A abl SRR S B, B 200090:
3. KIEIKF=3 0 R Rl SRR SR, 77 KOE 116023 4. 4 i k2 Eafl 2k, 3k 2L 430079)

WE.: % EE F4 84 (Chalcalburnus chalcoides aralensis) 1/ [7) 3 & (0.24.2.12.3.95.5.90.7.64.9.38.11.32.13.62.
15.55) KAk 3% 30 d J5, R 11.32 LU B sER A B B 30 100%: 567 13.62 5,24 h 23781 45 15.55 B,
12 h JETZZRIE 100%. A 2.12 FI13.95 AL AN HI M ENS EERKESHRA (BEFERH0244) LHEER
(P>0.05): 250 5.90 F1 7.64 A A1 HIPHERG 2 EKEBHETHBA (P<0.05), EKZ2FNH]: 2E 4 3.95.5.90
Fl 7.64 28 B i AR FE IR T4 R4 (P<0.05) 5 257228 5.90 F1 7.64 HRTIE S 2l (GPT) EMEEE THEA
(P<0.05) . HLAFEMERRI, ALEHE (2.12 F13.95) A 56 RAALTHREETN. MHHhE (5.90 F17.64) 2HEHEE
b R AR R AR IR s B MR AR A K, AR Y s BN BRARRALE AD EDER R R B RN RS R4S
o EERIE (9.38 FI 11.32) AN - A0 M =, sk BN E, 4 b AR, b AR SR BT AN AR AT AR MR KN E, R4
AR AR L A it Al BB E S R, BN RER R GIE K BANE R R RIRE, IS . R
e R A A E PN G RRH B R BN EERE AR 590 LT . [ HEKFEREE, 2008, 15(5) : 808-815]

KA T NaCl; FilEFH A £K; GPT; MgE; HEUFEHE

HEEE: Q959. 468 SCHRFRIRAD: A

5% + $1 @ 1 (Chalcalburnus chalcoides
aralensis) (HFFH E ) EREEEL (oprinidae)
& %1 A J& (Chalcalburnus chalcoides)", it H %
HRRZ J R Rt T G 2% v
H R, o £h BE B OE B3 B Ol 0.5~11.0, B A
1.8~32.0 mmol/L. 1980 £F LIk, i T~ 1% 1 A2
b, AW & (RIA 4 40), B 28 JL T K4, &
CEREEH 1D Wi~ I 2 AT RG]
(AralLake, #5524 5) , BLR A 5 22 50 v 730 0 /s BB
e DL it BT R RAT, DRI G, B O,
SRR FEAE 3T Z km® FLEKPEHE
ANTE TR A ) h wh, HL R U e AR
= pH AH. “ LAV ES I B IR B R I & 43 1
HBEIR AT 2 A AR R B ST AR [ A A e
KA R AET e SR T AR R —, BRI, BIA
JREE R R B BR SERR Y HANME

H AT, H A A5 0T 8 2R AR s
P35 40 254 J LA A LR REAT TR R e B

Y #s HEH: 2007-10-23; 1&1T HEA: 2008-03-11.

XEHES: 1005-8737-(2008) 05-0808-08

g7 7 T A R ST R T - B I
K7 3 (Chalcalbumus tarichi) 15 R 2 AL &
IS Y AR AR S pdE T AR R A
) R ST R B MR ST U DL Rt R R e A
FEWERIE, N T, et ARz A, BRI 52 1 LA
R R B s, 11V B, Na'/K'-ATP B 5055
JrTREET T AR . AT T R A
PO SE DA S KERE S SNE U At =y YN s EAe ey I iof A =B
B R A AR R A N AR TR ir A 2]
SRR S RIS R, b SRR TR R
BRI FHE T RSP R AR R

1 #MRETE

1.1 SEEgda

LEABE R OAR AR B LEaEE
Huty, A 3 E R H A, fAR R & 23.50~59.79 g f
£ 15.30~19.50 cm. SEERF A LR T 4771
S HTaiE AL (NaCl) .

HEEWB: ERTARBETEEREAERE (WC04207) s RV “948” 5| I H (963086) ; B &K 4ME £ ZK Fim i Ii B

(Y20052300002) .

EEEN: FEE (1982-), B 74, NBEAZEEEZH I . E-mail: hai92913@163.com
EIREE: B EL, BT R . Tel: 0451 84862298, 13313636907; E-mail: Linyuhua50@sohu.com
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1.2 SEEgiEiT

A SES SR NaCl g AR 3 — a2 36 1) 7K AR )
RRAART R KRR 590 DL S
YT B R 3.95 MK I 7d 5, 43 A
7% F NaCl Ji 2k £ R 54 0.2.4.6.8.10.12.14
16 g/L B9 150 LZKFEFG N (S 3L BEAR A 0.24,
2.12.3.95.5.90.7.64.9.38.11.32.13.62.15.55) .
FRC8 A, FIRT R AL 1 S PAT4L. 240
T, BERIGETS , SR AR 3% 4 2 IRIE .
S F/KE B g R oK, KRS EUNE 1 k.
1.3 #HmERE. e

S 5 30 d 5 HURE, BUFERTIE & 24 he R
B KU« 50, 4 I 37 D 1 (1) 8 T B 2 4R
TUKFE (20 C) 117

S0 T AR | 25 SR 53 I e B AR CRE i
I mm) FETE (FE#E 0.01 g . AR
S H 3 I RV E AR

H¥gER A W=W,-W,)/{t,t,)

K2 SGR=100X (In W, In W)/, t,)
Ko W, WIS AT (g) s W, I ERFIE
JiE () sty 8, 53 5 K SER AR MIYIUERT E] (d)

KA 2 F b 5 - Vs AR AR R E V% pH A
KH ¥R RACER) AE PR ) pHS-25 &Y pH it #h
PR P R SV SR A R e s TR A
EDTA W& ',

IR E = SR P 4 pi AL v 1 R A
S DU 8 A F AP AR AT (CX-5) -

BHELER (GPT) WtEde: UM 02 g, #%
JEFVARIH 1199 (m V) HIHLBIIIAN 0.86% M4
HEEIK 19.8 mL. BT EE, 3 500 r/min 550 10 min, H{ E
W, PR, FEE B3R FO LY (4 GPT ¥E 1 5
I R AR A R R IR S R AR U AR AT . LA
1U/mg (pro) K78 i A7 B A& & e
K D20k P, DN I B 1 A A bt o

LR F A SRAEH HE S S50 2% 2 £ 1
FF B 7, F Bouin’ s ¥R [E 2, 4 CE& M TR 7%
. B Bouin’ s i [& & (I EE T B LSRRG, 28
FE RS WK, K TR B BRI B W A s Ul R, D1
JEFE % 5 um, HE 3. £ H Nikon TE2000-U £
B SR B
1.4 EHELESSH

K FH SPSS 1.5 Zevh 2K {0 S50 Hodls 147 B2 A
E 725 (One-way ANOVA) , far 56 £ 18 61l 52 F5
PR i 2, F B /Ml 2% (LSD) A Duncan

AT RN BT 2 FHER, P<0.05 ¥ o8 HA et
2 BRE5GH

2.1 AEREXFH A EREEMERZI
H 3 1 A] L, W AR B pHERD B R %
2 (R FEAKHAT, AR AR R4 (A fE 3R K
F 1132 &S5 41,30 d Bl R R 100%:; 78 3
13.62 [f,24 h &AL 175 7F L fF 15.55 B, 12 h 4E
T %05 100%. B3R 2 Al 40, 36 5 Ok 2,12 F13.95
fscas o H W EE S T A KR 5 AL
B W 7= = (P>0.05); #h ¥4 5.90 F1 7.64 5546 40
f ) 338 B A A KR B R T A
(P<0.05) , fa A SZ 204 £R5E4 9.38 i 11.32
S 21 £ (1 H Y8 B AR AR S LA
22 FRBEXFH A& MENGPTESEN N
B3 AL, MR R B T & 2
fadh, ThE R 212 5256 40 A 1 o BE R PRSI B
(P>0.05), £h ¥y 3.95.5.90 FI 7.64 5256 26 1) I B
YRR TR R4 (P<0.05) 5 L3 IFAE GPT 34
Yoy bifi 6 B B T - =, (BT GPT 96 1t % S2 50 4l
S5 Ay ICHE xR (P>0.05), MAFAE GPT #%
PELEER 5,90 AT 7.64 W22 BH 2 T R 4
(P<0.05) , 5/ 4 2.12 F1 3.95 [y SE 536 41 5 %) B 41
TwEER (P>0.05) .
23 FAREBEXFRASALRKI
231 AEHETE2EMPTH 462
o 1) 9 A4 R R e S 2R IR BN by, B P
1T HER 5 88 2 90 Hl 2 B, B0 b A A 5 e
B, e (B D). 34 590 F17.64 415
f A AR LG /N bR A B R AR s AR IR OR (B
B 1-2) . EhfE K 9.38 A1 11.32 46/ b 7 40
WIS NE, a6 BB, A
i ve A8 (AR -3-4) .
232 TREBETHEWHNTN AT R
Y759, 4 M AZ R ) (5 2, A7 400 A b o, JHF 440 A
FAHEATEE (BT 5) . SPHEdiAf L, £558 5.90
H 7.64 4R R 53 AR MR A O AR T, AR /D
B (ERRL-6) . EhAE0H 9.38 Al 11.32 4 iy
Y0 AL A R AT, I H AR L AR ASFRU 4R A %
FGAT K B A I O R AL I L
oy FP AN BAZ v i LABCHTAH R R R e (AR 74
8) . HHMLF] L, 2R 5.90 i 2 snm B4 AT 1 Th g
BRI, 2l A S i E .
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Tab.1 Chemical indices in water and effect of different salinities on survival number of Chalcalbumus chalcoides aralensis

n=16; X+SD
NaCl it . S 8 171 3
E?&? iﬁﬁﬁ%} hpE ngl BERE . Hts B3 No of survival
/gl pH /(mg-L. ) Salinity /Gmgl.)  /(mmol-L.") No.of samples
Praci Do ALK HD 12h 24h 15d 30d
0 7.9240.02  9.52+0.13 0.24%0.03 3.282+0.05 3.17£0.03 16 16 16 16 16
2 7.8840.06 940020 2.12+£0.02  3.141+0.05 3.472£0.04 16 16 16 16 16
4 7.784+0.03  7.80+£0.18  3.95%£0.03 3.09+0.06 3.93+0.04 16 16 16 16 16
6 7.801+0.09  7.08%£0.12 590%£0.03 3.15+0.05 3.70£0.03 16 16 16 16 16
8 7.831+0.02 10.2940.15 7.64%£0.05 3.13+0.07 3.83£0.04 16 16 16 16 16
10 7954004 8.01£021 9.38%£0.04 3.63+0.04 3.51%0.03 16 16 16 16 16
12 7.9240.05  7.90+0.14 11.324+0.03 3.681+0.09 3.592£0.06 16 16 16 16 16
14 8.07£0.03 8544021 13.6240.03 2.0240.08 3.972£0.06 16 16 0 0 0
16 8.07£0.02 83940.16 15.55420.02 3.60X£0.07 3.3820.05 16 0 0 0 0

T KPR IR FR A E TG LE AT (30 d) M EME; * AR Erdle w1 EME

Note: Chemical data in table 1 are means of values at the begining and the end of experiment; * donates mensurated salinity value.

*2 FAEHEMNFHASLAMIEESEE EKEN MW

Tab.2 Daily body weight gain and specific growth rate of Chalcalbumus chalcoides aralensis at different salinities

n=16; X+ SD
s PR E /g KRR /g AT /(ged ™) FFEAKE
Salinity w, w, AW SGR
0.24 35.60+5.54 49344713 0.43+0.1108 1.0940.1231
2.12 36.76£6.97 48.87+7.74 0.3240.0725 0.95+0.0998
3.95 36.31£6.56 47.1148.44 0.37£0.0948 0.87+0.0568
5.90 37.61+4.46 41.79£5.37 0.14£0.0595" 0.35+0.0584"
7.64 42.11£7.83 44374750 0.08£0.0956" 0.17£0.0658"
9.38 38.23+5.48 35.25+6.66 ~0.09+0.0650 ~0.27+0.0436"
11.32 37.66+£6.23 33224526 ~0.15+0.0863" ~0.42+0.0598"

e FoRERBA (BE 024 4) HLFREER (P<0.05).
Note: Values with an asterisk are significantly different from control (salinity of 0.24) (P<0.05).

*3 AEHEXFRHALMNENSRESEREN

Tab.3 Effect of different salinities on serum glucose, activity of glutamic pyravic transaminase (GPT)

in Chalcalbumus chalcoides aralensis n=8; X+SD
S A& R / (mmoleL™) MR FHEEEEME /(U « mg”' prot)  AFHES WEEBEIE T /(IU « mg™' prot)
Salinity Serum glucose concentration Activity of serum GPT Activity of liver GPT
0.24 23.30£3.98 11.1043.543 16.15£3.983
2.12 18.83+£3.82 11.3148.858 25.411+£4.349
3.95 12.67+2.86" 11.8617.616 27.23£10.329
5.90 13.08+7.02° 15.79+5.021 30.18+14.298"
7.64 10.76 +5.70° 16.17+7.857 54.55+7.168"

o RoREXEEE (F 024 4) MAUAREZER (P<0.05).
Note: Values with an asterisk are significantly different from control (salinity of 0.24) (P<0.05).
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233 TAEHETEMESHNTH R MM
B EREUR, BB BRIR /N, & 905 NE 45
W OB 1) . SorAmt, 2R 5.90 £17.64
40 /N FE 0BG L D B AL, BN TR R
o BRI A6 /N, B /N BRI s s IR O, & NVE
MAFEENZEL, g/ (BRI 2). HhE
2k 9.38 FH 11.32 41 0 ' /NFE R B 4H I8 7™ 5 25 4
B, B /NERTE I B BR AR SR K, 5 B INE R
gy E B2 AN MRG0 A Ve TR I b AT e B 2 .
B e, B A mEZ (BRI -3.4).
3 g

— I\, #h B 5~8 B H I K fa R AE K
BREFR S R, o EE Ra A 30d 2
P 5 B S0 RO, AR R AR T 1132 g7k 1,30 d
B 2200 100%; 7F 28 & 13.62 B, 24 h & # A0 175
7F #h B 15.55 BF, 12 h 78 T2 2638 100%. X — &5
FUL R bz G o £ R R 2 s TRk B e
(Colossoma brachypomum) " ( £ FF 12 1,96 h 4
B T2 ) . & (Hypophthalmichthys molitrix) K1
(Aristichthys nobilis) "> ( % 4 24 h LCy, 3h B 4>
5 4 9.55~7.90.10.80~8.30) A 4b, IX— 4R 5
Foest U R [ 4h R SR R S T 45 R
FEARME . A, RREah) sk,

NS R % S 2 R IR VR P Bl A R R Y
IO N B, HAE RS 3.95.5.90 FIl 7.64 41AH
TR (P<0.05)  fEH N XS SERAartaE
BEEh MR R A L. CF WEITAE M, ULk
ST S RN TR, X EH TLRE 4615
R, NEW PR BRI S YA N T
B S E AR B KA LR BRI &R,
A0 R T 248 T PR PR R SR s A R, —
B 1) PN B A #E R, R O SN e AR Ok 4 Fr il
W, B A B ) ) Gt AL 43 AR AR K T
A L%, B 4 T BULRE R

GPT &) AL T e &R AR P i E B R KR
R, ENVRE AR R R EEE . AR
W MyE GPT WG A& SEI Al SRR 2 A C 3%
57 (P>0.05), Al e 5 A M+ GPT & &R
(A 2%, TR HESh D 4 23 40 B N O B R BB AE I
B WA BRI EIE+ P, M GPT
PR RE AL B b AR, HAR RN 5.90 K1 7.64 i
¥ E 2 = F AL (P<0.05) , 1% 5 De la Torre 25 20,

Ramaswamy %5 7 BF 5% 47 25 4] Jii %} 4025 40 40 GPT
M S LA — B 1EH A, AU E M T
e B T AME IR S A 45 R, R —Fh E R
IR . B AR BRI E AR A AR R
PERTE YL 51— R AR AR L, 3 A AR
TE I D) R SR TR E B & R ORI 7 A N EOE
IS5 5 38 I A ek — s SR B AR AN BRI R A
JUEEPO W IRENA ARy (aB s (R VA € TP
UL 5.90 DL R EE B E X AR PR AR T — i BB
PEVER, s Bl L4 o

COETTFT R, | b fa 287 RIS IR K e
N EB I K R b, HLAE T B S 4 2 A R A
A N RS IS & A BA B IE B AR, B (R B
PREREA JE N s I P ARSI, (K5
FE (2,12 F13.95) 415 %5 B AR L AR e I 20 218
R IRARAY, B R B KR R R g A K R
T 2R (5.90 F1 7.64) 4L/ &£ T IEK.
W, IR R Ok Bl A Bh R (3, S50 A O T 4R RE
A R S0 195 3 7 17, 0 BB IR BAOK, 105 K
HHEA P Na's ClU R A 28 - HF 4 o, i 72
i Na™ F C1 g i@ Jo 58 ) S0 40 f R0 4 BY 40 Mt 47 4
W, g5 R R F A s A B2, 35
/NPy A IR I S B R AR ok L AR T
AR A A P B D BRI, R RE S AR
P PR ) I PR P S ) U R R G R LT P S T
SR AL s B S TR R A T 4 e
(IR, th ot T 4 42 7 A MR By 23 it B
BB NEEMIEIR b BN DL R
BN EERNGMRRE, T2 ERmBRE T, f
KRN B K B R 1, AR E i
Z R MK o HE AR AL, B HLEE A HH 82D, DR H B
EAIG D Foum DY R ETE 25 ERTSTAL
R LRty (Trachidermus fasciafus Heckel) ¥
S LR 5 KA 1 5 e B R TG AT AR AL A ER
B (9.38 F1 11.32) 4l fafill AT FA I T H &
R AR IR, XA R A i 2R B /K AR BB IR 2
T R A T RETY 52 BB E R, MR LT
A RR R, B SRR AR AR T P

gr bR, R AmrE KA (2,12 F13.95)
KRR 30 d, AR K R I, FAE S bR IE 5,
B AR R A TR B AR AL TR 2R (5.90 K1 7.64)
20 £ PR VR B IS R BE (P<0.05) , FEAT GPT
W R TR (P<0.05) , £ [ 4L 4UK A R I R
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B15%

A, SR A ) H 338 R R e AR KR I B
W8 (P<0.05); EhE (9.38 A1 11.32) H a4}
A, LA A A BRI KR, R, R
1 A IS B R R O B R AN 5.90.
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Effects of salinity on growth and histological characteristics of Chalcalburnus
chalcoides aralensis

WANG Xin-hai"?, LIN Yu-hua', JIANG Qiu-li""*, JIANG Ai-lan‘, ZHOU Bo-wen’

(1. Heilongjiang River Fisheries Research Institute, China Academy of Fishery Sciences, Harbin 150070, China; 2.College of Aqua-
life Science and Technology, Shanghai Ocean University, Shanghai 200090, China; 3. College of Life Science and Technology,
Dalian Fisheries University, Dalian 116023, China; 4.College of Life Science, Huazhong Normal University, Wuhan 430079, China)

Abstract: Chalcalburnus chalcoides aralensis were exposed to various salinity of 0.24,2.12,3.95,5.90,7.64,
9.38,11.32,13.62 and 15.55 for 30 days. Group under 0.24 salinity was the control. Survival rate was 100% at
salinity of 11.32 over the experiment period, while all fish were dead at salinity of 13.62 in 24 h and at salinity
of 15.55 in 12 h. Daily average body weight gain and specific growth rates of salinity 2.12 and 3.95 groups were
not significantly different from those of control group (P>0.05). Daily average body weight gain and specific
growth rates of groups of salinity 5.90 and 7.64 were significantly lower than those of control group (P<0.05).
Serum glucose concentration of fish exposed to salinity of 3.95,5.90 and 7.64 was apparently lower than that of
control group (P<0.05). Glutamic pyravic transaminase (GPT) activity of liver was significantly higher in groups
of fish exposed to salinity 5.90 and 7.64 than that of control group (P<0.05). Histological observation indicated
that no pathological changes in groups of low salinity (2.12 and 3.95) were observed. But as for groups of middle
salinity (5.90 and 7.64) , gills presented epithelial hypertrophy and edema. Some liver cells presented hypertrophy
and transfigurative. Renal capsules shrinked and lacunas of renal corpuscle enlarged and renal tubules atrophied.
In high salinity group (9.38 and 11.32) , gills thickened and presented more aggravate epithelial hypertrophy and
edema. Some filament epithelium were lifted, and epithelial cells presented necrotic and defluvium; some nuclei
atrophied and were deformed or in a lateral position close to cell membrane. Hepatocytes were highly vacuolated,
and focal necrosis occurred after cytolysis and karyolysis. The renal capsules shrinked aggravately, lacunas of
renal corpuscle further enlarged and renal tubules also shrinked; some renal tubules were blocked by cells with
defluvium and nephredema. The results indicate that the optimum salinity for Chalcalburnus chalcoides ralensis
is below 5.90. [Journal of Fishery Sciences of China, 2008, 15 (5) : 808 815]
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Plate I Structure changes of gill and liver of Chalcalburnus chalcoides aralensis after exposure to
different salinities for 30 days

1. Gill of control groups 2.gill of salinity 5.90; “ 1 ” showing epithelial cell thickening; 3,4. gill of salinity 9.38,11.32, respectively,
“ 1 ” showing epithelial great intumescence, epithelial cell necrosis and defluvium; 3.liver of control group; 6. liver of salinity 5.90; “
N showing liver cell edema and disfiguration: 7. liver of salinity 9.38, “\”" showing liver cell vacuole, karyon atrophy and departing
from the center of cell; 8. liver of salinity 11.32, “\” showing liver cell great vacuole, karyon great atrophy and dissolve.

B: blood channel and blood cell; CC: chloride cell; N: nucleus; PiC: pillar cell; PVC: pavement cells.
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