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Fig.1 Effects of starvation and refeeding on glycogen contents of tissues in O. fasciatus

* means that there was significant difference between the starvation and refeeding within the same group( P <0.05) , #:# means that there

was significant difference between the starvation and corresponding group( P <0.05) ; Bars with different lowercase letters at the starvation

groups denote significant difference at( P <0.05) ,Bars with different capital letters at the refeeding groups denote significant difference at

(P <0.05). The same as the following.
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PR S5 45 S50 41 5 0 IR Z A 2 TG 22 S . S6 R
SO [A] 4 H LR 5 PR 22 8] 22 S Wk 3, B PR IR
Ja ACP G YRR #F Tk e WL Y ACP 35 PR AE 1L
Wi b 22 R A B3, R W2E R A B, H
[7] 52 6 20 v LK IR 2 TR 25 S o
(P<0.05),

http : // www. scxuebao. cn



1438 Ko

¥ M 36 %

s JURFIREST ] corresponding group
oYl starvation

a = '
E go  STHBUEE refeeding
j=g=” 60
s%
o E 40
£
2 220
<
£ o0
= S0 S3 $6 $9 S12
SEHYAH experimental group
sYURFEIHASTE corresponding group
ofJLk& starvation
BN refeeding
100 b .
@
5
25
=

SO S3 S6 S9 S12
SERA experimental group

s YURFEIHAST ] corresponding group
[ offlik starvation
| mAERIR refeeding *

N
W

— N
wm O
T

WL AKP/(U/g)
muscle AKP
=

.
é
7

S W
T

S0 S3 S6 S9
SERAH experimental group

w2
—
[\

s YURFEIRIXT B corresponding group
ofJlR starvation

= 30 =P refeeding
-6 *
g B A A
S82018 4 be A
=< ab % abc a 7 ~
% § 10 Z Z Z Z
£ mwnn
e SO S3 S6 S9 S12
SEHYAH experimental group
s YR FIHAXT B corresponding group
ol starvation
400 1w refeeding
§ gy 300
&< 200
=2
2% 100

S

SO S3 S6 S9 S12
SERYEH experimental group

s YURFIRIRT ] corresponding group
r oflik starvation
B refeeding

D
(=]

IS
S
T

WL ACP/(U/g)
muscle ACP
[\
[

S0 S3 S6 S9 S12
SEIR4H experimental group

2 NEEBRRMERELMEAAD AKP 5 ACP F M0

Fig.2 Effects of starvation and refeeding on AKP and ACP activities of tissues in O. fasciatus
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Fig.3 Effects of starvation and refeeding on GPT and GOT activities of tissues in O. fasciatus

3 e

3.1 NIBEBRBEMEAAYEHAAFETE
=3: 0|

AR S 56y v I T R A B R S LR I 2T R
R ARAEIUIR 3 ~ 9 d 13 a) I A 7 fE D 4G 2 A 1
FE— A B A 2 1 K P, 4 F (2,65 £0.33) ~
(3.70 0. 36 ) mmol/L, X A] LA Hy & 45 £ 6 4))
i1 5 Sk AR S Sl IR T A KT A
F 5% FRTE 48 1, f8 JAE LR i b S 2 1 0
P xR R YU T, TR BE M
1) A S R B, A BE TR I 25 10 o R o A R
SAEAE R AE L, (A S0 LR 45 [R] 400 T BEAE
FL IR TG & 2 M 25 5 5 7 S TRl L AR s ) il 18 R R &
U I 05 LR s T 0 A A R A R
Py 35 B0 b vl B 5 T U b ORE O A e R
WEHYEE S B TGRSR, LA E R K

AR 4 B AE VLR B 38 R 2 B AT R O, DA
LT S R A8 o AR S b R ST e L AT
M(32.13 +6.55)mg/g FIEEYMR)GAT(5.92 =
1.74)mg/g LT, T AR 4% M5 K 2 2 (36. 01 =+
7.44)mg/g L b LA K HURE DG AE DL 5 15 4 MR
JE YR UL M 25 S XS A5 R R U] 0 R 4 £
TEYUR A A2 v il 1 (I 25 2 22 Sl TR O iy S 4F
Vi oK 4 355 it ot e B2, JULBE ST U AH XS A5 . X 5
Xk MR AT GE B ULOMR OB 8 R %
( Ctenopharyngodon idellus) 1T ¥ JC & 17 #% A F Fl
g P AR SE ) 4 5 ( Oncorhynchus mykiss)
eI A7 RE 159 Jo I 2 G S5 AR 3R A o 1 F 5 45
Y&
3.2 NEEBERNEAHYHEHLAH AKP F
ACP &M By 5 i

A S LTE 1) AKP FI ACP 36 PE7E UL 1Y
3 ~9 d WA By eont BRALA P T R, Ul WA ULAR a0

http : // www. scxuebao. cn



1440 Koo

o 36 %

Xt i 6K P9 AKP Rl ACP 7= T 41 i 45 7,
3 T 35 1 A TT RE BELAS: T BIL AR P e 4 QY 1
HEAT , R ALK P 2 1 AR 32 BEL , AT 5 i) )
Ay K, RGN AKP
ACP { P #0340 I 68 1 A YUk B 14 3 M ot 5 pE
S e 45 2 AR YR B ( Misgurnus anguilli caudatus)
BN 25 T — 5. X Be B4 AT LB A 4% A
RN BRSNS i e B g N
25 R EIIE T Mehner 28 75 BF 58 ULk IR
(Perca fluviatilis) 5% W) B 52 i 79 #8028 76 K VL 1K
R X A B Af A7 Be 1 19 R A B T Y IS
IO+ — 7 T R AR /KT LR S R S HE ) —
7 1 2 R AT R K AR AR R E — 8 KT 1, DA
TR TIE e BT R A5 2 W A 0 1 A7 1) e 91 B o 5 e
A=A — 2 1 B AR BN o

YLk S O BE P 19 AKP T ACP 35 1 57 31 —
SE S AHAE PR R 45 S 45 41 I I DR A i AKP
5 ACP 3 3 J0 I 25 Mk 22 57, 3R 0 0 AR O 8¢ 1Y
Fase M, R W IEH AKP  ACP 7 4 5 L& 1% i3
Rt Tk R A& P9 14 ) i s 3 i R A O T LY
ER . R, Rl — 40 N PR S ACP 35 4 5 11K
Jofh 388 F ) 355 P AR LG DU T S 0 [ o B ] 4
HOIER] T Ph L0 A B 5T BT A 9 496, B ACP
JE 2 5401 T Ak 0 T SR AR . TR X 4B
IR T AR R BV T £ 1 22 BT LA RE 8 A K b i
PAEJR I 2 —

3.3 IBEBEERMEAAHEHALR D GPT
GOT F M4/ #

B BT W, GPT & HLIA Py Bl 1 AR i 1 56
BEZ T ARSI GPT R YLK
AT B (6 d) 522 30T o e A, (H B LR i i ) 28
KL AE 12 d Wi o GPT & 1R K, 1M v ) 40 5%
ERAEYLR 12 d I T BA L 0 B (. X
R R AT ALY 6 d AT g 322 A A
PR B P 51 S i A e ok L, T i D o
PLE S AR A HLIAR 4R I fE . X 5 Mehner
SEUOT RS KR, HA O GPT & PR F & %
S 50 A o R R A, AT 3 SBOML A A2 DILARR
36 1) R A R DG, A2 R LR 6 B S R 1R
Fl. ASSC6 45 B R, GPT F B AF7E F BF I o,
WLA 5 I A GOT 3% 4 7 YLk 2o 72 b A2 £k 5 A
T4y 5 . A GBI, GPT 78 40 i 52 45 ih 2>
R K, 103 H GPT 3 M 5 AH X 38 i G

W 20 RE B B, i JHT 20 O B d B A R S 1 R A
PR — AR R AR bR o AR S b I A
H Y GPT 3% P IR 2 WU T i B =5 1 2 5, 3%
B LE A S 36 1A LA 0 P 9 2R X 2% A BBIL 4 7= 2
FEE AR (R AR R S GPT i 1 1 2. 2% T
oA ] A B SO NS A T AR A
FEAERI R AL i A Fp it — 2P BFSE o

R e

[ 1] Ehrlich KF, Blaxter J H S, Pemberron R.
Morphological and histological changes during the
growth and starvation of herring and plaice larvae
[J]. Marine Biology,1976,35(2) :105 - 118.

(2] &TTME, XK, PR, 45 . 55 fa 58 20 5 100
RS Ay B AR A [T ] il K= 24 B AR L
X ,2002,41(3) .64 - 67.

[3] LWk, 20, 45, 13 4 1030 ) 4R 65 1 ¥ A2
B b R PR T R FLR &R T]. K
FeeEAR ,2011,35(6) 2831 - 837.

(4] i s, 7RG H [0k SR mR P 70 e ol TR 663 17 R
W[ T]. 5 W18 ,1992,23(5) 1555 - 560.

(ST BRIEPG, & Bk, 5. R 2 7 B a1tk 0% B2 1t 2>
Bl B WAy FAL M RS LT ] 1B S W,
1998,29(4) :362 —-367.

(6] BReE, BR7-{d, B UG, 45 R Ho R 1 1R il 10 2
B Je iy Rk [T]. 3 ¥ 2% 4, 2003, 49 (2):
218 -223.

[7] Meyran J C,Graf F. Ultra histochemical localization
of Na*-K* ATPase, Ca’*-ATPase and alkaline
phosphatase activity in a calcium-transporting

epithelium of a crustacean during moulting [ J].

Histochemistry ,1986,85(4) :313 - 320.

[ 8] Polstra K, Bakker W W, Klok P A, et al
Dephosphorylation of endotoxin by  alkaline
phosphatase in  vivo [ J ]. American Journal

Pathology,1997,151(4) :1163 — 1169.

(9] FhpRil, 206k, MifL s DU il ik 2 o ACP il AKP
R NN 0K E R O IR R ey S =
1999,6(4) :6 -9.

[10] Goldemberg A L, Paron L, Crupkin M. Acid
phosphataseactivity in pre- and post-spawning hake
(Merluccius hubbsi) [ J]. Comparative Biochemistry
and Physiology-Part A. Molecular & Integrative
Physiology,1987,87(4) :845 —849.

[11] Matusiewicz M, Dabrowski K. Utilization of the
bone/liver alkaline phosphatase activity ratio in blood

plasma as an indicator of ascorbate deficiency in

http : // www. scxuebao. cn



9 JE I, 55 UK 5 AR VRS 2% 1 9 4 0 2H 2RV eb 3 A T M RO T T Y 8w 1441

salmonid fish [ J |. Proceedings of the Society for (197 FHar, 7w, 0 , 2. s LPL 3 K 26 35 &L

Experimental Biology and Medicine, 1996,212(1) ; TR TR R [ T]. K4 4R ,2009,33(6)
44 -51. 980 - 986.

[12] Alexin M N, Papoutsoglou E P. Aminotransferas- [20] #2ak=2 Wi, B i S5 S AT M Lk ST 56
eactivity in the liver and white muscle of Mugil R AT 0 5 e [T ], K 7= Bk 2%,2010,29 (3) -
capito feddiets containing different levels of proteins 152 - 155.
and carbohydrates [ J]. Comparative Biochemistry [21] Phrp 2z M2, 45 K VT, 25 WLk ok 4% A 00 - HE £
and Physiology-Part B: Biochemistry and Molecular AR EE R [T]. ol B2 3 ,2009,30(4)
Biology,1986,83 (1) :245 - 249. 8 - 13.

[13] Samsonova M V ,Minkova N O, Lapteva T I, et al. [22] Nam Y K,Cho Y S, Cho B N, et al. Alteration of
Aspartate-and  alanine-aminotransfer-ase in early antioxidant enzymes at the mRNA level during short-
development of keta[J]. Ontogenez,2003,34 (1) term starvation of rockbream Oplegnathus fasciatus
19 -23. [J]. Fisheries Science,2005,71(6) :1385 —1387.

[14] Jurss K, Bittorf T H, Volkler T H, et al. Effects of (23] HJg#e, T3, T AR, 5. K BIYUER 43T e
temperature , food deprivation,and salinity on growth, AN ) 20 20 B8 | IR P o R T R A IR R N R
RNA/DNA ratio and certain enzyme activities in M [ J]. VPG 0B Y K 22 4. B SR FF 27 ki, 2008, 32
rainbow trout ( Salmo gairdneri) [ J]. Comparative (4).488 —493.

Biochemistry and Physiology-Part B: Biochemistry [24] XKW, BRAT. B A0 2 25 05 g A e se [T ] il
and Molecular Biology,1987,87(2) :241 —-253. K2F2r A H AR B 2F R, 1999 ,38 ( Suppl) 199 - 103.

[15] ZRJuhh, ik H 5%, MUK %, % RigfakE [ M]. b [25] 552,453 U7, wh BRG , S5. ULHR A0 &2 3 XS 4
50 R A, 1963, SR ZH 53 FORE IS e 2 [ ] op DV R 2

[16] R IUH &M TS G4 AUk mA & [T]. 2 - BB, 2009,39 (1) :56 - 60.

IK 72 4R ,2007 ,31(3) 323 - 328. [26] Mehner T, Wieser W. Energetic and metabolic

[17]  Z7RZE, X04d, R 50 8, 55 WLk 75 45 B X 45 108 4 1k correlates of starvation in juvenile perch ( Perca
TG BT E AL BE A [ T]. /K =22 4R ,2010), fluviatilis) [ J]. Journal Fish Biology, 1994 ,45(3):
34(7):1106 —1112. 325 -333.

[18] %, <k, TEHRE,ZE. VK S5WKE K THES [27] Kaplan A, Ozabol L. Clinical chemistry,
A6 57 L P 20 B B A e S e K AR AR [T ). K™ interpretation and technique [ M ]. London: Henry
2245 2008,32(6) :929 - 938. Kumnton Publishers,1979:109 - 111.

The effects of starvation and refeeding on tissue and serum metabolic enzyme
activities and glycogen contents of barred knifejaw ( Oplegnathus fasciatus)

SHI Zhao-hong'** | PENG Shi-ming', SONG Guo'?, SUN Peng', YIN Fei', WANG Jian-gang'
(1. Key and Open Laboratory of Marine and Estuary Fisheries,East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences,Shanghai 200090, China;

2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The aim of this study was to investigate the effects of starvation and refeeding on tissue and serum
metabolic enzyme activities and glycogen contents of Oplegnathus fasciatus with an average weight of
(10.0 £1.0) g. Five experimental groups were designed ,i. e. fed twice daily for 30 d( SO, control group) ,
starved for 3d and refed for 27 d(S3) ,starved for 6d and refed for 24 d(S6) ,starved for 9d and refed for
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21 d(S9) ,starved for 12 d and refed for 18 d(S12). The samples( serum,liver and muscle) were collected
at the initial experiment, after starvation and refeeding,and the alkaline phosphatase( AKP) ,acid phosphatase
(ACP) , glutamic-pyruvic transaminase ( GPT ) , glutamic-oxaloacetic transaminase ( GOT ) activities and
glycogen contents of tissues were analyzed. The results showed that,serum and liver glycogen contents were
significantly affected by the starvation and refeeding, and serum glycogen ( except S12 group) and liver
glycogen contents were reduced significantly as a result of starvation, while the liver glycogen contents
returned to the level of control group after refeeding. However, only a little effect on the muscle glycogen
contents was found during the starvation and refeeding. During the period of experiment,the AKP and GPT
activities of serum and liver were significantly affected by starvation, and after refeeding, both enzymes
activities returned to the levels of control group. However, during the whole experimental period, the effects
of starvation and refeeding on muscle AKP,ACP,GPT and GOT activities were very little. In conclusion, the
serum glycogen content with a level of (2.65 +0.33) - (3.70 £0.36) mmol/L was essential to maintain
the stabilization of body metabolism. The main metabolic enzymes in serum and liver were very important in
maintaining the basic metabolism of O. fasciatus under the condition of starvation.

Key words: Oplegnathus fasciatus; starvation; refeeding; metabolic enzyme; glycogen
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