F415 H s
2017 45 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 5
May, 2017

X EHS: 1000-0615(2017)05-0723-11

DOI: 10.11964/jc.20160610426

FE R E ST A EEN K| & MiRE e FR
FEAE X IR EERIAERFY
Z X, 5 oal, BEAE, B W, WEERK,

(L TR, BRI E, WL 79 315211
2. TR ST AR, WL T3 315211)

JB A

BE: IR AKELNHERNWZE IR BNRLE, EMAERESD
#1100 gty K3 & 2224 h, MALS HINEI 4, 27 8 X B 4A0.9%M £ 4 K,
CG#4l), %7 & % 2 % 4 (300 mg/kgfh )T &, LG4 )F & 7| & 4 % 4 41 (1500 mg/kg R i
B, HG4l)., R Ex, AEAEFHEANERKAETEEE, LEHEILELE KT
XF, HHGAWIEE T F % TLGA, LGA#E24hkEZ E¥ AT, HGAE24 WM A &
TEFAT. HGA. LCGA X A A5, HK. GKARME N RkA EH L E LA, HiE
8 W I 4T 59 he HGH PFKHE I AR 7t 4 3k & 72 7 41 J5 6 hik 2| i& . HG4 PEPCK¥ A
HMARAEAEHAAERELZE TR, £ R E & 52h. HG4 GOPDIE [ 48 Xt &k 3£
EXEEHEOhEERTHMAANEE R, AR KW, T4E. RREHFEE, H2
REATEOBEAT, BREFRKEE. FHTTHEEBMERA X #EWHK.
GK. PFKR MR E %2 x B BWPEPCKEXHA N X%k EZ M A Y, £G6Pase.
FBPasek x EH THMBEAGT TH. SHREIRAERE, AEATH AR RERES

B, FRRAERAN N GEF WO REEZ—
R A¥Ea; BEEMH,; B E;, BRBXEE, XEXZE

FESES:S963.7

MR- REENERYT, SUNK™
SR Sk RE, S 5 ERIEREHE LT A
FERR A, e KRR S N aE G T AR
26 U/ B T IR U A Sk BE T RE IR R
P, JF AR A K AR A W K A B
T4 5 40 2 AP S (H A SR G I BE
BAK, SR AR WS B , ER
SPREE B A AE ST, Phillips™ 12 Wr A 18 FR ik
(10 B T 2 S 56008 FH At 288 R b, LR AR
Z W 5¢ A2 W T S0 4 A 44 1 0 2 X 2 i AR
Re 1. fEL MR RS b, — R S
MR, HohE sk Ukt e, EE L,

WIS HER: 2016-06-03  {&EIHEA: 2016-10-09

XEkFRERRD: A

S5 IO A S A BRI A R 0 R
W, — M EE H200~2000 mg/kg, — AR D
5 IR W ek S0 v W e R R I R 2k
LTI = 1 = = S s A [
K, W R, ISR IR A R Y
fif 2z e a2, S4Et. HEEaMLL,
PR3 T £ 2T A 280 A 100 T 52 BE T A, il A K
RFLR R R o BT BE S 22 AR ) 22 R A AR
ZAbise . LA 2 W e is B U R E DT B
fife W S A A AR N A P 2 AR R 4 S R AH B
o 4
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¥ A (Ctenopharyngodon idella)!"" . #8(Cyprinus
carpio)'"!. R H MM (Carassius auratus gibelio)'”
'\ X AE 1 (GIFT Oreochromis niloticus)™ . K& 4L
7R 7 il (Takifugu obscurus)" 55 B8 iR 2 ifF 5% B UL
il , (B4 K3 1 (Larimichthys crocea) il 12
A 5830 R WL ARGE o FEREACI L B b, R
PEACUE S 1 B a9 E T, AR Z 5 MBEAR
AT G B T O T T R 2 T A7 BE ) 25 S Y R
B, A BE S DB G s il R s 0 M R
A I 8 £ 2 WE I R FH BB

KRR 8E H (Perciformes), A H AR
(Sciaenidae), J@ R EMEMAIET) IR E UK E
SP AT —, SR TR E A H R i
ks, AUF LR AN L, 7
FHAR R e 71 7 280 0 X R £ 3E A7 I
S, I AEE B S AS R B R AT HORE , BFSYOR B
0] (R IR R 2 B BT AZ BB D, I UREAR
G OC 5 il 2% 35 1 19 A LR D) R R 0 X B Y
FIHRES o

R R SRS RES

1.1 MRS

S FIF KB R ) T W T4 L T K
IR A B, AT T S Ol R ) B
B IR UG, Pekfdme . Rpatt . R
20100 gft) K8 A R 5286 FH £

S TR 40 5 R 0.9% 4 BRER K, A K&
W SR 301150 mg/mL ) 2 v S0k . A= BER K
P L VT T 2 4 T A P G G K S A BN R T
TG P 7% 18 K BE i AR, A OB 1 SV Sigma
N F) AR AR 1Y) TG K R 2 0 R R T IR 2R AR K I
TG o DA b i SV 58 Y 4 v R R TR K
WA, 4°CR T kA& .

1.2 LIEIt

H270R K MBS Eo N B INAE T, &
Wi45F . W3 FEA , 4351k X] BE4 (CG4l) .
G700 2 70 25 W A B ZH (LG ) . s ) 7 A A 3
HHGH), HANPRHB2ANER , BB N
WA IAEE . Hop X I 51 0.9%4: B R K,
A 0] 2 4 2500 44K BB 300 mg/kg A I 2 114 70 b
ATE R RS, v 7)) 2 0 241K I 1500 mg/kg A
o £ 1) 7 AT
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SCEVEATHT, A R A G — R R
TERHE DUk 24 ho K 3 B AR Hh Y £ HTMS-2223F
IR fS, AT IE S, EESE0. 1. 2.
3. 4. 6. 9. 12F24 Wil AT HURE . AP IE AN
A A A B ) B SRR E AT HURE . S HIMS-
222X K E A FEAT R, e d DK Bl 3 A B0 48
W, 4°CH B 24 hJm, 3000 r/mings .0 B i R AE
Shy I AR o BT I R EE A, ST R ) U
IE, SR FWA T, B SR

13 54t

Z: ML E E L AW AR (F B a0 (NCBI) M
i 1Y R HE i OO (HK)(XM_010732353.1)
247 B (GK)(XM_010735934.1). 6-T§ 2 54k
W (PFK)(XM_010743225.1) 7 %5 4 - 6- 1 12 1§
(G6Pase)(XM_010755750.1), HhE-1, 6- Wik
(FBPase)(XM_010747968.1), i i H i =X 79 T iR
BRI (PEPCK)(XM_010741613.1). 6-fs MRl A
fi(G6PD)(XM_010732353.1)cDNAJF %), LA Primer
Premier 5.0 4 1% 11%¢ ) % i PCR(real-time PCR,
RT-PCR)Y I FE S E5 19, RIEEtp-Ilsh &
(B-actin)5|WVER NS, A 513 Ae KR EE
ARG BRL A G D,

# 1 RT-PCR3|4#F%I
Tab.1 Primer sequences for RT-PCR

HEH gl
genes sequences (5'-3")
HK Fif: GTTCATTGACTGTCTGGTGC
Tif: GCCGTGGTTGATAAGATTAG
GK Lif: AATCTGAGGATGCTGGTG
Fif: GTTGTTTGCTGCTTTCTTT
PFK Fif: CCATCAACATCCACGACC
Fif: ATCAAAGGGAGAAGGTGC
PEPCK E¥f: GGCACCTCGGATAAGACCAA
Tif: AAGGCCCTCCCACCATACTC
FBPase Fif: ATCGCTCACCTTTATGGC
Tif: CACTGGGCTCATCATCTGT
G6Pase Fif: GCAGGCGTCTACTACACCCT
Fiif: GCTTCAGCCACAATCATACC
G6PD Fiif: GAGCTGCGTAACATTGACT
Fif: GTACATACCGCTGACCATC
p-actin JiF: CTACGAGGGTTATGCCCTGCC

Tif: TGAAGGAGTAACCGCGCTCTGT

1.4 [MFERNE

L35 A A FE br B il 3% 45 H 37.7600-110%1 4>
H 30 A Ak A3 A ASCHEA T A
1.5 S RNAZEUK LA EEPCR

HUH 50 mg /e 47 KB fa JIFIERE i, SR TRIzol
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Reagent (&4, HEHIZIRNA, $#EFRNA
Jo et B R 43 A FH 1. 2% 35 i A 6 G R Uk K R
T A O EE TR ] 4 X 2 AR AR Y
cDNAS X &, & BUL 5 R H— 254
RNAJ 5% JcDNA,. & & 7§ FDNase-free/K ¥
cDNAF B3, & &= XAy S5 I 5 5 PCRAY
(LightCycler*96, F. Hoffmann-La Roche, Ltd.,
Swit), SEHfE fEPCRIA R H20 uL, b FHFRAAR
1.0 uL, 10 puLf¥2xconc SYBR Green I Master (4=
K4, PE), 2 uL cDNAFI 6 uL DEPC/K . SZAf
FERPCRIEEMFEF: 95°C2min, 95°CEFZE10s,
58 °CHFLE10s, Hehi72 °CHERF20s. FTA 3 Y
P HROR RS, JEFEN95%HN102%. X —
AP B i R AT A, DU A 1A
PCRE=W WAETE o f-actinfE WS RN, RH
27ARC R, UL SR O hE bR, izt
B S B R B RN,

1.6 HEGIT 7

B A& %045 % B SPSS version1 7.0 41748
ot , SCEAS R LU EAR 22 Ron, JeX)
Bl E 508 & 7 2253 M1 (One-Way ANOVA); #
Gt R A BEESR, HAETukeyif T2 E I
B, P<O.05ERZEFDE.

2 4R

2.1 CEFBEEREN KRS MEE ERRISE

B A BT[] 385, 34 Ak L2 Y il B 34 5 T
THE FFE(F2), Hidh CGAL I i 1B 22 £k I A
% (P>0.05); LGALMES G, mbsr Bl I,
3~4 hifit B8 H BRI, M 14~15 mmol/L, 6 hJs IfiL
WEIF 4G T %, 24 hBFPRE 10 hig I K F-; HG
HA S LG AHMRL, U B MAE2~4 h, H19
mmol/LA 47, 6~24 hil B IF 4R T [%, {H24 hifil b
588 & 10 ho

TSR ARS , 3L A K A
HHRMAEA. HEA . BIREERE . R
WHIL A . Tk = BRI B3 AR h(P>0.05),
VE A R K AR i A b S, BRE A
V2 5 (P>0.05); S ARE, Bk
PR E G A R e S BT R R, b
i F 8 d 3 R T A A ] 45 (P<0.05)

22 FHEEHEMARGREARHLBHEER
X RIEENF N

EH B HMEAT K E AR XESRAR
LR & A S A0 CGHH ) HKFE PR A X 26 35
R FTHE TR, (A2 B3 (P>0.05)
(FI1); LG HKIE FIAH X e ik & B s 1] 28 b 3%
(P<0.05), HKHEAHXT KX EAEER G hFh s,
1~6 W48 I [ 5 2 18] HK O PRRE 6 26 35 s A 25
5, 9 hHKFE A A 3k & e w12 hi HKE
R AH G TR 589 h T [, 24 hi) HKEE R AR X 3%
Kt A AT T s HGHLHKHE PR AH X 22 15 12 B v
(] 25k 35 (P<0.05), 7EESE1hIbE, 1~6 h4s
ANBF A 5 2 B HKEE A Rk WA 225, 9h
M HKFERUFA X SR8t fe iy, 12~24 haS i ] 5 2
(A 22 5% 6

CGZH 2> I [7] A5 1) G PR AR %o 26 3k b VR A
T2 B (P>0.05)(B2); LG GKH: [FAH % 26
5 Bl A [R) AR AL 25 5 8 3 (P<0.05), {EST)E 1 hi
GKIEPH A Fik 1 i 3% b F+(P<0.05), ZJaPR+F
ANAL 24 i GKEE AT F ks IR TR, (Him
F-0 h; HGHL GKHE R AH X 2% 1k 2 il B[] A Ak 22 57
W (P<0.05), 15151 hit GKHE PR A X 263k & i
F LIHP<0.05), 4hiBFRE, 6 hXIFIRTHE, 9h
M GKEE AR b iy, 12 W FIR TR, 24 hi)
GKHE R A 22 35150 ht B & Pk 22 57.(P>0.05),,

CGH . LGHL 45~ 8] 55 1Y PEK3E R AR X 3=
BEA B EEZE R (P>0.05)(K3), HGH PFKIHE:
PRI A XoF 2 3k 1 Bl Ao () A8 fb 22 5 I 3 (P<0.05), B
S E BRI e T R S TR, PFKSE R AH
YRR EAEEIEL W, 1~4 h& A A A
PEKFE AR B E AR AL, 6 hit) PFKIE K AH
F kT E, 6 hJE HKES DA X 263k & F [,
{6 hiF 45 A~ B[] 5 2 (8] PFK 3 AR X £ ik i 5
I~4 WiH LA W& =57

AR B EETRF B FARRXEBAR
LR &t S RG] CG4 5 LG4 PEPCKIEH
AT 2 35 1 BE 2 1R S I R A A R 2
S (P>0.05)(814). LG4 PEPCKXE: R A % 26 34 1 [ifi
B[] ) R 5 TS T R s HGEH 7 1 5 7 4 b
Jal1h R, 2 hist PEPCKEEFARXT ik ik, 3h
JaIt LT, B WNE TR, 34411 GoPase
FE PRAH X 2R 35 it Bl A S S A R S A
AR (P>0.05)(K5) o 34U FBPasek K
X 2% 35 1 I A VR S B R ) AE K A AR
1k.(P>0.05)(IK16).
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Tab. 2 Effect of glucose injection on hematological characteristics of L. crocea
VESF S [El/h
EEL7 time after injection
index 0 1 2 3 4 6 9 12 24
THE/(mmol/L) i IR ZH 9.96+1.73  10.39£1.33 10.79+0.77 10.18+1.54 9.79+1.67 9.68+1.10  9.29+1.54 9.18+1.48 9.12+2.05
Glu CG group
RGBT A AL 9.97+1.73"  12.5942.0314.35+2.16™15.09+2.89° 14.82+3.36" 13.14£2.04™ 12.51£2.97"11.94+1.59™10.04+1.62°
LG group
F R A AL 10.4243.05° 17.76£2.29"19.13+£2.91° 19.494+3.25° 19.15+£2.90° 16.86+2.31" 15.65+1.38"°14.84+2.22™13.09+1.71%
HG group
HEANYL) AR 26.48+3.93 27.45+4.16 27.24+1.42 2537+0.78 27.4244.73 25.98+4.65 24.12+3.78 23.5043.36 24.06+2.99
TP CG group
KT B AL 24.67£1.92 25.80+4.31 25.51+4.51 23.93+4.57 24.95+3.13 25.00+3.50 24.22+1.78 22.28+2.50 24.12+3.77
LG group
FR R L 27.4843.13 29.1848.14 27.40+3.94 23.75+6.19 24.50+4.10 21.92+2.90 23.80+3.02 23.33+3.39 21.57+4.22
HG group
HEA(gL)  WHRA 6.80+1.12  6.92+0.92 6.83+0.81 6.18+1.02 6.77+0.88  5.68+1.13  6.05+0.67 6.15+0.86 6.15+0.66
ALB CG group
IR AR 6.28£0.57  6.27+1.19  5.73£1.11 5.97+0.97 6.53+0.53  6.15+0.61  5.9240.53 5.42+0.66 5.72+0.67
LG group
EAE AR 6.9240.80  6.97+1.54 6.57£0.47 6.10+£1.41 6.15£0.87  5.62+£0.75  6.18£0.48 5.82+0.67 5.72+1.09
HG group
HEA(L)  WIRA 20.43+3.80 21.25+3.97 20.30+3.25 20.03+3.10 18.48+1.95 18.93+1.93 18.40+2.87 18.13+3.22 18.10+2.40
GLOB CG group
(R R A 4L 18.38+1.35 19.53+3.21 19.80+£3.44 17.97+3.68 22.75+2.75 18.85+3.03 18.30+1.41 18.57+1.12 18.40+3.17
LG group
PR A B 4 20.5742.3922.56+1.75° 20.00+£2.03 19.3742.28"19.36+2.49™ 17.15+1.98" 18.62+1.77* 18.46+1.67" 17.45+1.31°
HG group
SE2ER]] X R 2 0.33+£0.03  0.33£0.03 0.31+0.04 0.3240.04 0.31+0.04  0.33+£0.03  0.34+0.02 0.34+0.04 0.34:+0.03
A/G CG group
{RF B AL 0.35£0.01  0.32£0.03  0.34+0.05 0.34+0.03 0.29£0.02  0.33+0.03  0.32+0.02 0.33+£0.02 0.32+0.03
LG group
EFIE AR 0.3440.02  0.3240.05 0.32+£0.03 0.35+0.03 0.34+0.04  0.35+0.01  0.34+0.02 0.34+£0.03 0.36:+0.02
HG group
BEEEE  EA 77.07+12.00 63.75+16.41 61.65+15.74 58.00+10.10 64.83+7.28  60.33+17.70 73.50+6.57 64.83+13.5172.00+11.61
(U/L) CG group
ALT AR ZI R4 67.50427.5674.504£20.01 71.83%12.7770.67+19.1265.67£16.92 65.33£27.23 71.17+28.76 68.50+23.99 67.3318.05
LG group
TR AL 77.33+12.2776.17+9.47 74.00+£13.37 74.50423.54 86.83+22.33 76.17+22.82 75.67+11.60 74.00£12.60 74.00+£19.20
HG group
TR RERR Y  XTRRAL 12.83£1.72 12.5042.59 12.50+1.38 12.17+1.72 11.83+3.97 12.17+1.60 12.67+3.33 12.17+1.72 11.00+2.53
(U/L) CG group
ALP MEF R R AL 13.0042.97 13.6742.66 13.67+2.25 14.6742.25 12.17£1.47 12.1741.94 11.33+1.51 11.83+2.86 11.67+2.34
LG group
FER R R 14.3342.73 15.8342.14 15.0044.69 12.17+4.26 14.33+3.33 11.83+2.48 12.17+2.14 11.83+3.82 12.67+3.50
HG group
S ot FR AL 9.76£2.51 9.73+2.18 9.24+1.25 8.86+1.04 8.06£1.55 7.91+1.36 8712042 7.89+4.37 5.10£1.32
(mmol/L) CG group
CHOL IR AR 9.43£1.19  8.50+2.06 8.20£1.24 9.63+3.62 8.62+226  8.63+3.44  7.5442.22 7.22+321 8.83+£2.72
LG group
EFIRE AR 9.57£2.46  7.48+4.13  8.76+4.25 10.6£2.55 11.04£2.72 9.82+1.56  8.07£2.96 7.90+2.11 8.12+2.12
HG group
Hih=A5/ pagiiceil 17.61£1.45 17.5142.47 17.44+2.70 18.32+1.95 17.10+2.70 17.09+2.59 17.55+4.56 16.68+3.48 14.60+3.38
(mmol/L) CG group
TG (AR AL 17.5743.71 16.45+4.37 18.55+2.39 18.98+1.07 18.55+4.50 19.2243.18 16.39+3.04 18.03+6.43 18.63+4.15
LG group
TR A AL 17.08£3.26 18.93+3.03 16.86+2.54 17.8242.91 18.62+3.68 17.41+2.31 18.23+3.09 17.0243.95 17.87+3.72

HG group

TE: [FAT R EEAN R ST BER IR AT 35 57 (P<0.05)
Notes: values in same row with different superscripts are statistically different at P<0.05

http://www.scxuebao.cn
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= CG4l = LG4l = HG4L = CGHl = LG4 = HG#
3.07 CGgroup LGgroup HG group cb e 1.8 CGgroup LG group HG group
KEDT 1.6
25 20 ab E%BIA
9E5 2.0 P os 12
Ree 22210
moE 15 ® &2 08
#5510 SE 00
= 8504
X i
S SN
0 j

o 1 2 3 4 6 9
AL SIS []/h

treatment time

12 24

E1 ESAERENAREHKERBNREENFMN
P b Y AS TR 3 S0 BE S 3RS A R — 29 AN TR A BRI )
% R(P<0.05), TH
Fig. 1 Effects of glucose injection on the expression of
HKin L. crocea

Values in same color bar with different superscripts are statistically
different at P<0.05, the same below

= CGHL = LGHL = HGZH
67 CGgroup LGgroup HG group
—_— b
IH 2D 5 | be be P
KEL 4 | [ b
H%ﬁ o ab b
58 3 of of P ool b aba
aa
SE5 1
0|

0 1 2 3 4 6 9
ALF 8] /h

treatment time

12 24

B2 ASHEERENAREGKERBNRIEENT N
Fig.2 Effects of glucose injection on the expression of

GKin L. crocea

= CG4L = LGH = HG4L
2.5 7 CGgroup LGgroup HG group
b

I# 25 2.0 4 | ab ab
NEB ab T I ab _ ap
REZ 1S
0.2 a

(=7 4
e qb)n§ 1.0
M 805
ks v
N .

0 1 2 3 4 6 9
Ak HLF )/

treatment time

12 24

B3 ESTEENET KRS PFKEEENRES MR
Fig. 3 Effects of glucose injection on the expression of
PFKin L. crocea

EA R B AEAT K B AR R AR IR 1R X AL ER AR
R AR &K F 49 7R CGH4 5 LG4 G6PDH:H
FH T 2 1K o8 B T A B TR A S K 2
F(P>0.05)(17), HGZH G6PDH: R A %t & ik 1E
TR A IS 4 hN A 81K, 6 hit) GoPDXE H AH

0 1 2 3 4 6 9
REFRIF A]/h

treatment time

12 24

B4 ESEEEXNKEEPEPCKER
PR —:ubA )
Fig. 4 Effects of glucose injection on the expression of
PEPCK in L. crocea

= CGH4L = LGAH = HG4L
1.8 - CGgroup LGgroup HG group

e 161
-&g@ 1.4
KE5 12
vg 1.0
i %7 0.8 1
2@ 0.6
CEQ? % 0.4

oo ? 0.2 4
SlG} 0 -

o 1 2 3 4 6 9
AL FR ] /h

treatment time

12 24

5 ESRAEENKEE GoPaseH
X FRIXEHIF M
Fig. 5 Effects of glucose injection on the expression of

G6Pasein L. crocea

= CG4L = LG4 = HG4L

il 4 18 CGgroup LGgroup HG group
NET |
weg%g
oo .
%ggLo

2 (.8
22206
IS S & 0.4
2[5 502
Q .
S8

0 1 2 3 4 6 9
AL FRHF ] /h

treatment time

12 24

E 6 ISt EE X KEE FBPases F
GEPS eSSV {:0bA
Fig. 6 Effects of glucose injection on the expression of

FBPasein L. crocea
X 2R 3k 1 b 3 e T A A5 A B ) B (P<0.05).
j‘

3 Wik

3.1 GESEEENAEE MEE RIS
AR F, K A 5300 mg/kg ] 4 BE
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» CG4L LG4l =HG4
. 3.0 j CGgroup LG group HG group
42325 T
RKEZ 20 1 a .
®BE5 |« |
2z 1 12 gl 10U
S8 1o gk il i il

Rge
8b 5 0.5

0 A

0 1 2 3 4 6 9 12 24
AL T [A]/h

treatment time

7 ESBAEFENARE GoPDER
LEPOE S 40 )
Fig. 7 Effects of glucose injection on the expression of
G6PD in L. crocea

J5 ., mBERFSE24 hy 13471500 mg/kg i 4 B
J&, E i bERESE24 WU o AR YR HE BRI(Bidyanus
bidyanus)7E & 13 511000 522000 mg/k g % i
i, E A B RESE12 /224 hy B AE IR IR TE
572000 mg/kg i A5, S IMBEREZ26 hlk 115
T 65 (Oncorhynchus mykiss)7E 18 & 7 551000 52300
mg/kg M AT L R IR 3 il 3R 2224 K2 18 W'
K} (Scophthalmus maximus)7E 18 75 FE 5T 1000 mg/kg
S, M RES224 W5 SR il A IR
JEE TE 5 1000 me/kg i Z BE 5, MR RFZE9 W'Y
VO 8 (Diplodus sargus)TE I8 I 7 5F 1000 mg/kg
WEEG, SBEREZEo WYy DL B R,
B, RN RS, IO R S A] A
K, SRS R . A SE 50 AR A A0
ZH 1M BE A A 14~15 mmol/L, 1= 7] 42 8 25 W8 2H 1fi.
BV (ELAE 19 mmol/LZE A7 o iX 5 — LB 52 Hh il bt
WE{H 4 14~25 mmol/L™ ™ VS5 AT . AWF5E
KU, REfighe ., A EHAMHE, 2~4h
AR S B A . V0 51 2 60 7 1B I 14 5 1000 mg/kg
) 6 8 J5 2 b s B (E Y KPS P EE (Salmo
salar)(E M E ST 1 g/ke B 05 3 hfi 4 ik 21 14
fE™; & IR 8] (Pagrus auratus) 7618 1 511 g/kg
75 B8 5 3 hOWE I8 B (B s K5 6T 78 1 IR
$50.1 g/kg 2 HE 5 3 hifipE ik 2] 0 (5, DL - oF
5% 3¢ W] 3 S £ S 7 1 5P A 49 0% /5 3 hZAd A 3k Bl
WHUE(E , SASCE RS AT, (B 145 65 (Dicentr-
archus labrax). 2RW) i (Lates calcarifer)E i@ s 1t
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Effects of glucose injection on serum indices and gene expression of
carbohydrate metabolic enzymes in
large yellow croaker (Larimichthys crocea)

LIYi', QIUHong', HOU Yingmei', LU You', SHENTU Jikang’, ZHOU Qicun "

(1. Laboratory of Fish Nutrition, School of Marine Sciences, Ningbo University, Ningbo 315211, China,
2. Ningbo Ocean and Fishery Research Institute, Ningbo 315211, China)

Abstract: This experiment was conducted to evaluate the effects of intraperitoneal glucose injection on serum
indices, hepatic glycolysis and gluconeogenic key enzyme expression levels of intraperitoneal glucose injection of
large yellow croaker (Larimichthys crocea). Fish [n=270, mean weight=(100£5) g] were randomly assigned to
three groups, a control group that was injected with sterile 0.9% normal saline, the low dosage group that was
injected with glucose (300 mg/kg wet weight, LG) and the high dosage group with glucose (1500 mg/kg wet
weight, HG). The results showed that the plasma glucose level reached a peak at 3 h after both dose glucose
injections, and returned to base level at the time of 24 h after injection of low dosage glucose, and it was still
higher than base level after 24 h after high dosage glucose relatively. The trend of relative expression of HK gene
after both dose glucose injections was increased first, then decreased, and reached the peak at 9 h. The relative
expression of GK gene trend was to rise first and then remained unchanged and finally fell after both dose glucose
injections, and it reached the peak at 9 h, but it was decreased at 4 h after high dosage glucose. The relative
expression of PFK gene presented the trend of first increasing and then decreasing, and it reached the highest at 9 h
after high dosage glucose. The trend of relative expression of PEPCK gene decreased first and then increased, and
it reached the minimum at 2 h after high dosage glucose. It was significantly higher at 6 h than at any other time
point, after high dosage glucose. These results indicate that the plasma glucose level of large yellow croaker
increased, and maintained for a long time. The absence of inhibition in the expression of the gluconeogenic
enzyme of G6Pase, FBPase concurrent with increased postprandia expression of GK led to postprandial
hyperglycaemia in large yellow croaker.

Key words: Larimichthys crocea; intraperitoneal injection; glucose tolerance; carbohydrate metabolic enzymes;

gene expression
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