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WE LB WILIE F8E( Paralichthys olivaceus )Si AN R  HIAKEREBEBREEZ T THERRERKER
AL FI IR TS a MK EENNSR AT A RARTALENERETIHNHREMILH RN
[(FEIRAERABESET R MAKEEREASETINBRTESALER AKEE GH B0 KB
BEAEKEBEFIGF- I 2 .RNA/DNA WHE EERESEEm., [(FRMEIEE Q2 mg/L—S8; .4 mg/L—
SOEMER 10 d R, BT FHA+KZHH A, BEFEHEFENARBETERBEATBIREEN
M (7.5 mg/L—S,5)KFf5 10 d NRBELAME, B, m% GH A IGF- T #8175 K 5] 4b 2 41 (]
BAREZR EHXEMNFE IOXR,SHWGHEERERT S R S HAARLEAN MK GH A1 IGF- 1 &
BREHBEER. VaAKEIE RELHEMA Y RNA/DNA tHES R ABEER . REELHEDY
L3 RNA/DNA HEEME R BEMRTHRA BEKRKEERKNE 20 XEE R TX M4, hEagRa,
REELENFEESRBER T RA . MEKRZHEME 10 XM 20 Xet& TXRABRREZNR
HAF, FRAHEAKNNBRSEER ORI RN ALABELER. ERENBENE I0X,GHEE
HHSELER  HEESAEKERENMIELE,M RNA/DNASBESREE SH T MAAaNEREEDR
HEBHXE., (ERIZEHREAANBT MY ARBERI ENBFEREHANRB T 24K, EM
REMBIRRRR L 54 KEAY B EFMXHE,

XEBRBTET BRE MMEAEK AKEE EBIREKATI

hES>HES . S917.4 XEARIARG.A  XEHE.1002-7378(2015)01-0016-06

Abstract :[Objective]To investigate the effects of oxygen content fluctuation on the growth
and biochemical parameters of Paralichthys olivaceus, and discusses its endocrine regulation

mechanism, which is important for studying the adapting mechanism to the changes of dis-

solved oxygen environment, [MethodsJA physic-
Y # B #:2014-10-10 ecological experiment was conducted to
{6 E B :2014-11-19

EEBA - HEBRA73), B, ML . HRA, FTENFK=F
FESEPE.

* Bx A RB RS T H (30600462 YT Bl .

investigate the effects of oxygen content fluctua-
tion on the growth, GH, IGF-1 , RNA/DNA,

and glycogen content of juvenile brown floun-
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der, Paralichthys olivaceus. [Results]In the first 10 d, the growth of juvenile flounder in

low dissolved oxygen content (2 mg/L—S, and 4mg/L—S,) was obviously suppressed. But

the growth suppression could be completely compensated in 10 d following the dissolved oxy-

gen content switch to controlled level (about 7.5 mg/L—S; ;). No significant difference ap-

peared in plasma GH and IGF- ] content in plasma in low DO stressing period and GH in

S: s was significantly higher than S, and S, in the recovery period. No significant difference of

GH and IGF-1 appeared in the following periods. No significant difference appeared in liver
RNA/DNA through the all experiment, but the muscle RNA/DNA in S; and S, were signifi-

cantly lower than S;; in low DO stressing period and were significantly higher than S; 5 at

the end of the 20" d of recovery period. The liver glycogen content of S; and S, were signifi-

cantly lower than S; ; at the end of low DQ) stressing period. In the following 10" and 20™ d

of recovery period, liver glycogen content of S, and S, were significantly higher than S; 5 and

then fell to the level of S, ;. No difference in glycogen content of muscle was observed

through the experiment. Significant difference of GH in plasma appeared at the 10™ d of re-

covery period, but the GH content was negatively related to the growth rate. No significant

correlation between RNA/DNA and growth of juvenile flounder was found in the experi-

ment. [Conclusion)]uvenile flounder experienced short periods stress of low dissolved oxy-

gen content would achieved completely compensatory by growing in a short period with nor-

mal dissolved oxygen content. The biochemical parameters measured in experiment were not

obviously related to the fluctuation of growth.

Key words: brown flounder, dissolved oxygen, compensatory growth, growth hormone, in-

suline-like growth factor 1
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HIZELBEAEMEBEAMRMK, EFVET
MR RA BTG ANEREFEBEREAN
TR T EEN KB HREMBGEBIE 404dH
FERESMMEEK; B HEEE B BERIL
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1.1 #H#

TRHB T EWFILARE B K=ARL
a], L5 F AR R T TR ST R RIS 1R R .
1.2 H&
1.2.1 4 &34

REEFEEBERFARTHAFIREH#RT.
i TFRAEHBHMNAKE2.0 mX1.5 mX1.0 m,
7K 2000 IR RGE AN YL 10 d, PIL &4 -
JKiR(20.04+1.0)°C ., DO>6. 3 mg/L. EL & 30~31,
pH {EH(7.940.2) JE B A 14L : 10D, 4k A A
BRTERME 2 W (R | 8:00 FEEK 6.00), 8 H
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#£2 RMEPBBRIMEEKERDPYA LK RZM DGC(X
+SD,%)
Table 2 Daily growth coefficient of fish in phase of low dis-

solved oxygen content stress and recovery(X+SD, %)

A ] B

Period Sz St Srs
S10 0.53 & 0.242 1.95 + 0. 23 3.01 £ 0,28
R10 3.31 £ 0.14° 2.60 + 0.17° 1.48 + 0. 20°
R20 2.71 £ 0.63* 2,05 % 0.71* 2.02 £ 0.312
R30 1.66 + 0. 272 1.93 + 0.50° 2.08 + 0.592
R40 1. 88 £ 0.05¢% 1.95 £+ 0. 10 1.32 £+ 0. 312
R1-40 2,39 £ 0.18 2,13 £ 0,01 1.72 £+ 0.11°

g

5] % 19

Average 2.11 £ 0.16* 2.11 £ 0.01* 1.96 £ 0.10*

during the
experimental

R REERFE LR EEEZREREE:
S10,R10,R20.R30 #1 R40 4 HAEMHBEE 10 X, KT HE 10 X.5H
20 K .55 30 XA 40 X, RIM40 RREKEME 1 XEF 40 XHiM,

Note: Values with different superscript in the same row are sig-
nificantly different from each other. S10 represent the 10™ day of
low dissolved oxygen content stress. R10,R20,R30,and R40 repre-
sent the 10™ day, the 20" day, the 30'™ day,and 40 day of recovery;
RI-40 represent the period from the first day to the 40th day of re-
covery, respectively.

2.2 mMEHARSR

a0, M3 GH 1 IGF- 1 & BAEAR L
HEEAREEZR EXENSE 10 X,S: M GH
SREBERT S &S KEH&E AR EAEL R
A3 GH A1 IGF- ] § B8R HABEER (K 3),
2.3 AP FNAFAEAS RNA/DNA L&

By 2% 4 AT, a8 Ak 9 18] ] b 2 R B R
RNA/DNA WWEH R B R B E X R, MiE HEK
BRELEHULA RNA/DNA HWIE 8 F K T X’
R, FEREEKNS 20 RKEER T RAH,
2.4 NAFMAFEERSE

a e KBRALENTRESERE
{5 F XF B, i 7 9% & 5 (B8] 49 58 10 KA 20 K&
FXRA FEERE ZEXBAKYE. IEESEE
AR EERYREABEERGRD .,

%3 DO AR ME MR GH % IGF- 1 % H(X+SD,ng/L)
Table 3 Plasma GH and IGF- [ in phase of low dissolved oxygen content stress and recovery (x+ SD,ng/L)

qBR AR S10 R10 R20 R30 R40
GH S, 249.4 + 41.6° 174.6 + 6. 6° 222.9 + 10.8° 226.4 + 12.5° 275.2 + 8. 1°
S0 220.9 + 30.8° 196.1 + 11. 0% 218.9 + 12.0° 264.8 + 16.9¢ 300.7 + 34,90
Srs 245.7 + 18. 42 223.3 + 12,75 189.0 + 4. 9° 232.1 + 7.5° 243.7 + 16.10
IGF-1 S 14.86 + 3.77 18.69 + 2.43¢ 13.92 + 1.15° 19.63 + 1,13 24,96 + 1,820
S 18.23 + 6.60¢ 25.15 + 1.65° 16.60 + 1.22° 21,90 + 1.76° 26,40 + 3. 750
Sr.s 18,73 + 237 23.21 + 1.52¢ 15.14 + 1.95° 21,63 + 3.75° 29.06 + 4,29

A —F P S HET S LA A BE 52§32 R 8% S10.R10.R20.R30 f1 R40 4 HIA KA E 10 K HKESE 10 X .56 20 K56 30

KM 40 K,

Note: Values with different superscript in the same row are significantly different from each other. S10 represent the 10™ day of low dis-

solved oxygen content stress. R10,R20,R30,and R40 represent the 10™ day,the 20t day, the 30" day,and 40 day of recovery, respectively.

£ 4 DO B8l B 4% 9 19 8 AL 3 70 BT A i) RNA/DNA L 8 (X £ SD)
Table 4 RNA/DNA of liver and muscle in phase of low dissolved oxygen content stress and recovery()_(:t SD)

an o MR s10 R10 R20 R30 R40

HF A S, 2.85 + 0.10° 3.84 + 0.43° 5.06 + 0.41 4.43 + 0.352 3.73 + 0.262

Liver S, 3.01 &+ 0. 24¢ 3.63 + 0.39% 4.50 + 0.39¢ 3.89 £ 0.372 3.69 + 0.372
Sis 2.98 + 0.19° 4.81 £ 0.36° 4.95 + 0. 442 4.43 + 0.35% 4,12 + 0. 262

Mm&lele S; 1.49 =+ 0.10° 1.83 £ 0.06° 2.16 + 0.18° 1.69 + 0.13¢ 1.51 £ 0.11¢
S: 1.70 + 0. 07 1.98 + 0.11# 2.49 + 0.12b 1.73 £ 0.10¢ 1.38 £ 0.07¢
S5 2.02 4 0,120 2.23 + 0. 25 1.58 £ 0. 08 1.44 £ 0. 07 1.20 £ 0. 04¢

W FA—FPREHEFE LA B E 2R %R 8% ;510.R10.R20.R30 fl R40 43 B R WA 10 X IKELE 10 X565 20 X .58 30

RFE 40 K.

Note: Values with different superscript in the same row are significantly different from each other, S10 represent the 10* day of low dis-

solved oxygen content stress. R10,R20,R30,and R40 represent the 10t day, the 20™ day,the 30%" day,and 40* day of recovery, respectively.
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IIHR B 20154 2 H 31 % H 1M

%5 DO Bt R 5 £ 5 i8] FL P A0 BF R A 4/ & B (X £ SD, mg/g)

Table 5 Glycogen of liver and muscle in phase of low dissolved oxygen content stress and recovery ()_(:I: SD,mg/g)

AR mn s10 R10 R20 R30 R40
WFAE S 32.41 + 8.12° 62.15 + 3.57° 63.36 + 3.78" 54.32 % 4.50° 41.68 % 7.50°
Liver S 35.48 + 6. 95° 42.54 + 3,072 58.31 + 8.03° 48.87 + 4.71° 37.37 + 3.91»
Srs 66.45 + 7.57° 51.50 + 8. 64% 35,01 + 7.15° 44.31 £ 3. 540 50.89 + 2. 96°
LA S, 0.27 + 0.06" 0.52 + 0.07¢ 1.10 =+ 0. 15° 1.29 + 0. 130 1.21 + 0. 14°
Muscle S, 0.27 + 0.03% 0.71 £ 0.13¢ 1.21 + 0. 42 1.23 4 0. 10 1.29 £ 0.15°
S5 0.84 % 0.09° 0.86 + 0,15 0.96 + 0.19° 1.24 + 0.07% 1.26 + 0. 14*

¥ F—F A M E R R AR AL B E 2 R % 5 8 % 5S10,.R10,R20,R30 Al R40 A BIAEH A 10 RKESP 10 K. 20 R .8 30

KME 40 K,

Note: Values with different superscript in the same row are significantly different from each other. S10 represent the 10™ day of low dis-

solved oxygen content stress. R10,R20,R30,and R40 represent the 10" day, the 20 day,the 30t day,and 40™ day of recovery, respectively.

3 itig

3.1 BrEfEEHE4EKS GHIGF-1 .RNA/
DNA L EH X R

CEAREMARUARAERMERSTAERK
BESWERERNC, ALB S, KEAaE
MrBeis F e ik B B 3 T PR L H R [R] A PR 4H 2 1]
M3 GH # IGF-1 K FHREBEER , X—FH
AIRERH GH A1 IGF- [ sHMEB B E M8 = M 5
BRPEARE, WS — e H T E RS W
BERLEN MEWEFEANZENBEREA
REBFAMENBREKATHXRBRTF. EREH
BRPBIOR,GHEBRHEHUBEER LGRS
ARKEREAME, XA —-BUHERE GH 54K
MERLERWNTFH#—EHR.

REEMESIRED,S, S ABAN A RNA/
DNA ILE B ERK, X —BHSEKER -8 W
FTHE RNA/DNA WEAR KB BREER X EERH
TaXFEERKFEREINRATESRHAR. B
ERENE 2 KAMENBTHSANA
RNA/DNA HEZEWKE 20 d it B E & Fxi a5,
HERER 20 d AERIEE T RAHE, x—#%Hs
ARRNAHEERS. RNA/DNA HEHD 28
MR — A REA RN EFRAAER ", 48 5
oA EmEE G TESERD . MR
BB S BT E D H R SRR
MRS B B i T 4% & 5 1 2 o v B AR B, B R R
HLAS BIkEHE F 3T BRA™, X — B Bt RNA/
DNA thEH R TR BATEREERZREN —F
R,
3.2 BHEMHREREIBTRSENARITEER
RRHEW

BT K & S ¥ {8 R Bk A6 & WV N BB B AR TR

wret, T LUK S B B R R, [ b 7 Bk & Bt
SRR BRI R RBEYRKEEBH
REE. MR B R BELENW T L an
MR & 2 BAK T3 A3, X 5 Padmavathy
SRR TSR RSB RES R
BT BT B B B A Bl 2 — B, {H Padmavathy
U R BN PR A B R A R AR, A SC B P
MARZHUAERSBEA BRI XTESRH
HRMFERER, BABTHE-FHATTEEN
28, T 7 . BF 8% W) 7 /K A4 o AN 3 , 72 S BB
THAFTA W, KA EENTIEE ST
W B K, Martinez " BRI, IBEEL T
SRE M R LA B 5 R B B R AR R
HIBRTE 2B M E, AT P X SRS T E
R . RAFERFHBRKCEDENVEES.
7 S50 v AR IF BT &)y £ JLWRR DR R B B A
TS X—HE .

TERE M B BET 20 A, T BEh PR & &
MERE I —FEHAE T REEORE, ERE
IR E B B 2 3 BRAL B K, XAJREFER
HAREHEL 0 d BT FHSAEREHER
B R T REZERES . BAX—ARNE
BH—A 5.
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