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(1. KBRS BE R K =BT FE T AR AR T R VgL B RO R P B RS0 %E 7 5103005

2. BEEERY AKPERBRREAESAHBE S ESLRE KR E R R LI AR PO
WS RS 2 S SR E A I E Bl 2013065 3. U ARA WA EGET L M 511453)

HE TR FE % E 145 (Lateolabrax maculatus) 4y # 41 28 25 gty % v, il 40 48 % 7 3
B EAHTO, 10, 15, 20, 30) &4 2 e MAAMAALENHITHR., FRET, HE
HOB, hHpamagr Ry, T AEHR, S/NFaiaE, AP BRLAMM, Ly #
2 22 57 FE B SR B BN R T 45D, #ERUN RO BE U & H oK, £ R B E(P<0.05); HE N 20 B, o
INF R, B2 PR R SRR, BE N 30 B, SLFERA, BAMRRE,
B2 P A, WAMRARE K, AAMAL, BIEEKRKFETEEN 0), kE4HH
RERD, Wi 5, £REFFEFEE N 10, 15), HEHAEH A, KREW S, Z6EE%H
B ER I EHBETCGHE N 30), BapfmBokeammblamiA, =HHing, @ud
FIFmAMR. HER OB, R e MAEFIRAFRL, ZARNIKMEL, KEMEERA. BE
BN, BREN ISEH, MALEREN, BEHKA, 50, 10EF4H2REF, HE N 308, A
FohEKAEMA, FERAND; MESENE N, NWFEKEMERLHRBNEH e BSE, La4H

AL % B BN 3w G AN, £53 B (P<0.05). ZRKMW, HLbi4h &8,

AR 5 T AL BRI 3 A K o
R§EA

hESERE S917.4 SCEERIDAD A

B R R A KR 0 S AR A B E B A T
Z— o AR NS PR ER AT R E IO IS Y L . DA
XA SR B AL, R 2 B A S S B TR I T 5 A
B I TR T TRE . | SR PE M SR REAE B BEVE
A, TEEREER AR ARALI , ARG A AEH 2 K R T T
PEAEAE , I PR R A 40 B L ISR RE e PR IR
BRI EEBERY AT, ZH5RATIREE

FE BRI T 2 48 45

S Aber; B BRAE; LA, AL
TEHE  2095-9869(2020)01-0112-07

JE. pH. B PR | FEAR LA AN, DIgiR:
WA P 41 #1535 - 17 (Shivakumar et al, 1986; Ern et al,
2018). [E PNAh2:3 B 7ELL I 1 (Sciaenops ocellatus) |
##£f1 (Cyprinus carpio) . B & & #% ff.(Synechogobius
ommaturus), BPJE fEE5(Trachinotus ovatus), PU#E 5
fi (Eleutheronema tetradactylum)s £ fhfa 25 ilf 55 1
£ BE X 8 20 2N A5 48 LA S i 1 ()52 Rl (Ern et al, 2018,
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Gibbons et al, 2018; Shui et al, 2018; Fith®E % 2017;
BB 2015) 0 EREE Ak BhiA 2 X LA 1 AR 3
i, MR E NGRS T, MM, Kk E
A A Xof £ 235 AT IAR EEL 200 B L A 200 R DA B v 4 i Y
A AR (ERARSE, 2006), EAUI
SRR, A LD AL SRR LT S A R R A 33
FERIREIN , e 23 1 10 AR A R R s UL AL (R348 A e %
(e 4%, 2016; ZHEFSE, 2010).

it fifi (Lateolabrax maculatus) 3 & T % & H
(Perciformes) . #57%+(Serranidae) . £ (Lateolabrax),
LR T JEIRSE, TEFRE LS . H AR
YA A, RIREEELTE KM —, FH
TN G AT, AR CREUK L RAK R FE
B o AR, STAEHTE IR | G KB E AT P AR
W Z (FIBAR AR, 2018; SKRIEMESE, 2018; WRHIHi
45, 2016; RIS 2017, ZEEFESE, 2018), SR,
FEARTRIER BT, A6 05 ) 21 2055 K 28 Ak 45 5 1o e A7 417
1, AT B LI A 0o 5, ISR R [ £k
SR N AL B sk ARk, S L
B H KIS R F AR RS %

1 HREH®
1.1 SEIeHr R

SIS AR A b E DK R A AE ST B R K B
FERTERIG L L, SRR B E A, B3 T IR
H1(55 cmx30 cmx42 cm), FRAEHK MBS HE A
KK, EREEHR 0, KR 27°C~29°C, HLE 24 h K,
B H B 2 RECA DR, H 3K i oy Bk
13, BFHRANN 7d, HHRERE, Pk,
FIAE AR AR F9(4.0120.27) em] MR TS25

1.2 SEIGigit

SEHBE 5 NSEEG4H SO, S10. S15. S20 A1 S30,
XFREEREEAY 5k 0. 10, 15, 20 130, Hrr, S0k
XA, R 3 ASTAT, WAL A S 50 .
SITH FH K A B Sl K 5 A A B A SR 3 K T
M. LI IFATT, $hEE R 24 h 425 5, AT
PEATAGHE , IRZEAMIE 0.5, IRFMN 8B 5 FF IR 52
5. SCHHIE, A KRR ok i R A B
¥R . SZE R 30 do

1.3 T H*E

FEEHIT , (ALK FELIBORE , Bl a4 i)
ez | R ZARE A MNLNHL R, T 4%2 R
PRI 1 24 ho Ko 18T 2 1) 2H UK ot ol kA 5

YR, ®# HE 3, PhrEMAgE R, Zeiss 5
FAREE A A

1.4 HEMNERSH

K FH Image-ProPlus 5.1 B4 & 6 22 55 JF | /)N
REE. /N9 /N E;, S58EFS
(2010) A 7 I 2 WLAF A W K AR A AR, DA S H
BT (200)F11 48 19 1 e (FLEF g — A DR T ) o B
AR LA 425 5 . Wi Fr A 5B 39 SPSS 22.0
BAFFT Excel 2010 B HEATHE 24507 o

2 #R

21 REHESEME TG EEER

ARFRRE SR A N AL Gt RS TR IR 1, B
BN 30 KT A 3 BMIET AN, HAH I TEIET .

x1 TRBETRBHEMIETE
Tab.l Mortality of L. maculatusjuveniles under different salinities

s LT Mortality (%)
Salinity 10d 20 d 30d
0 0 0 0
10 0 0 0
15 0 0 0
20 0 0 0
30 4 2 0
2.2 8

ERBE N O I, FEt 4y fa BE 22 HER K TR
Tt i R SR, PO R Y LA 5 8 22 P A 4
K0 e PR EE N 7 EATHES 5 88/ H e P20
FEANARL . I 20 B S A SR AN I A R, AR, HESE
B A DV U AN A AR TN R S T D
BB/ RSO, MIEE CRE; 8N
A Z AN, A0 R HES B (R 1.1).
EREEON 10 B, WA, BoEi L, i g R
D 1.2); BR22FERE W E/NT S0 4, BN ARTE,
Jin AN R, HAZS T B AR 2). FREN
15 i, 822804, HEFIARE 5%, 98 B 25 8 78 (P<0.05);
BE/NR BRI, KB4, SEAE7%E, 5 S0, S10
¥ 5 W3E (P<0.05); WSEANMARFIE K, Koy
Z (K 1.3). $hEEHN 2 m), BH224 S15 4%, #/NF
Wb, HUNREBEESE, KGR 2); WA
(U ALE T N 2 710 VA B ol s e 1 O S 3
WA 1.4), $HEN 30 B, BEZTEERK, H
PRWT 5 PR G, W22 AN HES B A, WS AN
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Fig.1 The effect of salinity on the gills of L. maculatus juveniles

1: $hPF 05 2. M 105 3. #hEF 155 4. #HF 205 5. #HF 30
BC: IM#A0ME; CSC: MGE4ANME; GL: 81/~ ; PVC: RF LZ40ME; PC. H41ME; CC:. HE4ni
1: Salinity 0; 2: Salinity 10; 3: Salinity 15; 4: Salinity 20; 5: Salinity 30
BC: Blood cell; CSC: Chloride secreting cell; GL: Gill lamellae; PVC: Pavement cell; PC: Pillar cell; CC: Chondrocyte
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Tab.2 The effect of salinity on the gill meristic characters of L. maculatus juveniles (um)

hRE 822 5 8 /N e [Rl R BN E VAN N
Salinity Breadth of gill filament Intervals of gill lamella Length of gill lamella Breadth of gill lamella
0 4.3140.75° 1.85+0.42° 5.13+1.54° 0.99+0.20°

10 3.21£0.65° 1.88+0.37° 4.89+1.08° 1.2040.32°

15 1.960.86° 2.7240.20° 3.98+0.82° 0.70+0.10°

20 3.78+1.75° 2.61£0.39° 3.41+0.39° 0.86+0.11¢

30 4.22+1.01% 3.01£1.15° 6.38+1.85% 0.87+0.12%

TE: [WZEE EARAN R 5= BER R 41 10] 22 5 .35 (P<0.05), T [A

Note: Different superscripts in the same column indicate significant differences between groups (P<0.05), the same as below

BB, DLIARRIR A (B 1.5); 8N S, B
AAFN, /N R Ta] R BE 3 18 K (P<0.05) (38 1),

2.3 FRRE

ARy JPLIE S0 22 Ay v 245 2 4 SR it ~F- 200 i 20 R Y
WOBE, AR o ST 2L, 4545 4L UL N ARG i il
e H LU /N, /N i) HE ) 5K % 5 RS I A
IALIE PAY A AR e ) LA R 1L 200 o S 5y £ 5 R
BEAL, — & AW, EARZE A s 2D Bk,
EE ML A RIS ORI
5 290 i 1 20 1 e 24 R R, 240 2 5 AR T 2
ZrE, BRE . MEE 2 M5 2). ERER 0 i,
IR S 2 20, A s (| 2.1); SRR
10 B, LA, AEZ BRI, A

REFLE A 2.2); EREH 1SH, HEKRZHE
OB WEA MO8 2.3); SRR 20 B, RSEVE
WK, AR L (E 2.4), $hEER 30 B, ULER A
AR AR P, IR R AT i, Al HES A
GRS, BOVPAIE R, 258N RE 2.5).

24 A

A AR ISR AN R G 2 2 E AN K= e
FERKINASHEIN () FULET S 2 1, JULET 2 p 235 45 2 20
Rl T 2 o, WLET 47 14 22 AN A | HES 7 2 RE RO
WEIEDE s, R0 NN UL 4L 2 2 AT |
WETE SARTE, HENE %, HEARAY—& 3). ik
JEH 0 B, LEF4EHERN BN B, 2 AT S R
KAEMEREKR, BWER/NGE 3). RN 10 8, I
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Fig.2 The effect of salinity on the spleens of L. maculatus juveniles

1: £hBE 05 2: 3R 105 3: R/ 155 4: 0¥ 205 50 £h1F 30, “ 17 /- bk L A0 b A s it Ak
BC: IM#fiffL; E: WiBlfA; EC. WEZAML; C: R, G: AdiMd; L. WA, LC: Wit
M: FEBE4Nf; MC: BRI ; S sE; ST: M/NZ; SRBC: FEZL40
1: Salinity 0; 2: Salinity 10; 3: Salinity 15; 4: Salinity 20; 5: Salinity 30. “ T “indicate lymphocyte enlargement and vacuolation
BC: Blood cell; C: Splenic cord; E: Ellipsoid; G: Granulocyte; L: Lymphocyte; LC: Lymphocytes center; M: Macrophage;
MC: Melano-macrophage center; S: Splenic sinus; ST: Spleen trabecular; SRBC: Senile red blood cell

P 3 R AE Sl £ ALY B R TR

Fig.3 The effect of salinity on the muscle of L. maculatus juveniles

Lo #8205 2. 487 10; 3. 4R 155 4. ¥ 205 5. #HJE 30
BC: B4 ; CT: Z54FH4; MF: NIZF4E; MN: JL40M4%; NF. Meerd:
1: Salinity 0; 2: Salinity 10; 3: Salinity 15; 4: Salinity 20; 5: Salinity 30
BC: Blood capillary; CT: Connective tissue; MF: Muscel fiber; MN: Myocyte nucleus; NF: Nerve fiber
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2 R ERAES

x3 BEMESHEMNADNSMHREFIE
Tab.3 The effect of salinity on the muscle meristic characters of L. maculatus juveniles
thE LEF 4K A2 LEF 4t i 42 % B (R T AR
Salinity Length-diameter of muscle fiber (um) Short-diameter of muscle fiber (um) Density (pieces per unit area)
0 11.09+4.07% 5.78+2.23% 33.334+4.99%
10 7.64+3.14° 5.25+2.46" 94.33+5.91°
15 7.36+2.71° 4.60+1.79° 116.00+12.03¢
20 7.77+3.53" 4.77+2.26 79.00+9.42°
30 10.93+4.77° 4.40+2.22° 65.67+9.53¢

YRR, MR R, HEPR %, Bk
BN, BE2MIE, WD EWE R 3. £ 3), HhE
A 15 B, ALA4emie s, wEN K, 5 S0, S10
g2 5 B 35 (P<0.05) $REEh 20 B, LEF4EHRITE
WEZ M, HEHIGRS, YR ERRE R (E 3d), $hE
930 BF, WLEF4E KRR, %/ GER 3).

3 iTig

125 10 v A% 2 A B 40y £ A7 SRR IR v, SR IHE
0~30 MEREETEEIN, B4 BE % R 58 B 8 i
WTRES, REWEAEK . AT

TR AR IR, ARFTEIR K FLER FA 5L (S0
A1 S10) R 22 FEL/N 8098 AR, A0
HEV R %, AR T 5K TR, T 58 ATKH )
TEHLE - LAE AR IR 5 s WS 2B MR R/, A
R, T IE DB B R IE S AL 5 - 40 A 4
2, HEZNE %, ATResERs ik & A &N (Evans et al,
2005), P EREE RSN, SR FEREAR /N, BE/N (]
PRI K, KBS ; WAL MR i K . b
iKF] 20 B, FEERN AR BT , 6E22 R s A
Mo B3 21 R 30 i, HRZZYERARR,
PRV, B2z b A0 HE A, D 4 A ] G
K, WHEMIRA . X 561 (Mugil cephalus), % 4E
(Oreochromis mossambicus)(T4iF5%, 2012; Nolan et al,
1999) T RIEA — B, BEAE IR BEAIE N, e
Wy Sk 35 N AR TR HNOK | E RS DL R B AT
fli, JLER 22 (25 KR — B R B 2R S, B 22 4 i
ANFIER N R RS O, Y BE Ak — s Y i 52 3
(ERBE Ny 30 M), HoH 22 Z5F AN [W] R B 04 1 7% 5500 25 o
fiffl 22 |- () S A M R P S B, AR AR R, R
WE D Re A A A AR A B R 8 S, RHE T Na',
K", CI45 & TR F- % 15 /E H (Prunet et al, 1994),
S AERENLAR S 1B T, FEARFERE T, 480k
AESE O, 3 R R U Bl S i s 2N 4 o

IR A R AR A e L I AR I RS, H T
B e DO SR N <N U v i A =
(EPSHSAE, 2006; R IBAE, 2002), A F0 G 40l B
AR MANE NI RE . KEEME T, FKF
fifi(Sebastes schlegeli) it Ak 20 21 v bk B4 200 iy 45 3 2
RE, FAMIES AR B #E (E RS, 2006).
ZHER AR BN, WK ERE R 0), 1EHifh
AT S 2 AT A, IR Al >, pefe .
B R BERE N, FEERE N 10 F1 15 BYRREE R, REL 40
Fe s, HEUIH A AT R AR L, b, B
2, BEOFEE VR, BRI, #
T2 Pl 0 8 e A A 5 W B SN, 1 i
JE S e T RE . FESRE A 30 M, LA RN 4 4k 2 40
M BRI K . 2 Ab B, v RE R R T e R B K st ]
68 (5 A 15 &y £ B o AN L 37 461, 3 BORR R4 B T RE A
555 PEE AT A, ROREmAHRE L
A L PN SER BNl 1 o DY e i A ER
BEOZEEAMBPNELS LT, BOFE RO
TR/ o R AR K PR RN K R R AR A 2 Xof Ak B
hfa A K R E e AR

JUL PR B4 2 2 254 32 22 ph # AL PR 1 LT A 55
WLEF 2 i BLAR RN | KB LA SR AR e vesE , i ILER
e AR SRR LA RE M EZE S R, E35F
KL iBEsh R N AR Mg A E
(3P Bibk4E, 1993; Johnston et al, 2000, 2003). WF5E4%
R, BEE LR RN, JE85 4 UL g KA R
TR YA Je s/ IN e 358 i i) R g, B T R LT 2 5 )
SAEWEINE N, 2257 B (P<0.05), WFIEk
B, WLAF4E5 H e A TTE FE, Wik, EBARR
EREFREE RN HRS K E R
(Stickland et al, 1975) . JILZT 2 %5 5 5 e 1 AL PR 348 A= 3o
I, IR 0 I AR AR AN [ T 22 71
JRR 22— (36 SCH S, 2008), ASHIFZE7E A [l 6 5 4 1
T, fEfsg i LA L SR e e 25 7, B LT 4
HOHL, WL 2540 H 25 BRI L2 36 m , WLET 2 %
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(B# D)

Effects of Salinity on the Histological Structure of the Gills,
Spleen, and Muscle in Lateolabrax maculatus Juveniles

WEN Jiufu', LAN Junnan'?, CAO Ming®, ZHOU Hui', OU Youjun'”, LI Jiaer'

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of South China Sea
Fishery Resources Exploitation andUtilization, Ministry of Agriculture and Rural Affairs, Guangzhou 510300; 2. Shanghai
Ocean University, Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education; National
Demonstration Center for Experimental Fisheries, Science Education; Key Laboratory of Marine Animal Taxonomy and Evolution,
Shanghai  201306; 3. Guangdong Provincial Fishery Germplasm Conservation Center, Guangzhou 511453)

Abstract To explore the histological features of Lateolabrax maculatus juveniles cultured at different
salinities, the structures of the gills, spleen, and muscle were analyzed at different salinities (0, 10, 15, 20,
and 30) via histological analysis. The results showed that at salinity 0, the gill filaments of L. maculatus
juveniles were closely arranged, the top of the gills expanded into a rod shape, and the gill cells were
plump with more chlorine-secreting cells; the breadth of the gill filaments decreased, and the intervals of
the gill lamella became larger as the salinity increased (P<0.05). At salinity 20, some gill lamellas
decomposed and fell off, the number of chlorine-secreting cells on the gill filaments increased
significantly. At salinity 30, the number and size of chloride cells increased as the salinity increased and
some chloride cells expanded and dissolved. In freshwater, more blood cells and fewer lymphocytes were
observed in the spleen, whereas in the hyposaline environment (salinity 10 and 15), the lymphocytes were
enlarged and the number of melanin macrophages increased. At high salinity (30), the spleen cells and
some lymphocytes showed swelling and vacuolation and were loosely arranged. At salinity 0, the muscle
fibers of the juveniles were loosely arranged, polygonal or oblong, with larger major and minor diameters
and smaller densities. With the increasing salinity, both the major and minor diameters of muscle fibers
tended to decrease first and then increase again. At salinity 15, the short diameter of muscle fibers
decreased and their densities increased, which were significantly different from that observed at salinity 0
and 10. At salinity 30, the long diameter of muscle fibers increased and their densities decreased. In
summary, as the salinity increased, both the long and short diameters of muscle fibers tended to decrease
first and then increase (P<0.05). The results indicated that the histological structures of the gill, spleen,
and muscle of L. maculatus juveniles were affected by the environment and salinity.
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