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1 (% )
Tab.1 Theformuation and proximete conrposition o the experiment dets ( %dry weight)

CHO CHO
Qontrol diet Midde CHO diet High CHO det
Formulation
Fish med 65. 26 51.20 37.13
a-Sarch 0.00 15.00 30.00
MCC 18.90 16.30 13.77
Gorn ail 4.34 6.00 7.60
Vitarin premix* 2.00 2.00 2.00
Minera premix?® 2.00 2.00 2.00
avc 1.50 1.50 1.50
Ox liver 5.00 5.00 5.00
Cr,03 1.00 1.00 1.00
Proximate anayss( %)
Carbohydrate 1.68 14.88 30.36
Protein 48.98 39.32 30.33
Lipid 10.05 9.54 9.62
Ash 11.54 9.63 7.93
Energy K/ g 15.82 15.61 16.18
1 Vitamin premix (mgor U/ kg diet) : B1,20mg; B, ,40mg; Bs, 20mg; By, 0. 1mg; K3 ,10mg; inostol ,1000my; pantothenic acid ,60mg; niacin
acid,200mg; H, 1.23mg; A ,25000IU ;D ,2500IU ; E ,1200mg; C ,2112mg ;choline chloride ,2500mg.
2 Minerd premix (mg/ kg diet) :NaF ,2mg; Kl ,0. 08mg; @A »- 6H;0 ,1mg ; CuS0,4- 5H,0 ,10mg ; FeSDy4+ H0 ,74my ; ZnS0,- H,0 ,50mg;
MnSO,- H0 ,60mg ;MgS0,+ 7H,0 ,1000mg ; K;HPO3: 3H,0 ,6000mg ; NaH,PO3: 2H,0 ,5000mg ;Nad ,100mg ; CaC03 ,4g.
3 23.6K/ g, 39.5k/ g, 17. 2K/ g The dietary energy was cacuated as protein:23. 6 ,lipid:39. 5 ,darch:
17.2K)/ g.
1- 2 1
, 30s
1.4
, (50.5+ 0. 67) 89 70 ,
[18]
3%BW/d, 1 (18:00—18:30) (HK) (GK)
, 27.5+0.5 Kirchner % : 0.59 , 4
>5mg/ L, 14L :10D 15d , 10 , 10000r/ min
30min, , 30 ( SPECTRA
1.3 15d MAX190 ,Molecular Devices) 340nm 30min
48h, 5 )
, (PFK-1) Meton [
CHO CHO , 4 0.5g 10
, ,20000r/ min 30min, ,
, 30 , 340nm
15mn ,
: 361224 48h : , Bradford!®"!
5 30 ,
Ackerman Y] M nol (8)

, 1Imin = / x 100 %
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[21]

[12] 2
15 Excel (2003) 2.1 ( 2
SPSS(11. 5) HK: 48h
2
Tab.2 Secific adtivitiesd hepatic erzymes of GK HK and PFK-1 in the outhern caifish ter feeding three different CHO leve diets
Time(h)
Diet
0 3 6 12 24 48
HK ecific activity of HK(U)
Gontrol 0.537 +0. 058" 0.884 +0.081% 0.719 +0.051® 0.910+0.073? 0.751+0.080%Y 0.817 +0. 158°
Midde CHO 0.537 +0. 058" 0.938+0.211° 0.866 + 0. 045° 0.891 +0.096° 1.073 +£0.089% 0.751+0.088°
High CHO 0.537 £0.058" 0.665+0.109% 0.769 £0.100% 0.878 £0.142° 0.823£0.084%Y 0.848 £0.057°
oK Peific activity of GK(U)
Qontrol — 0.126 +0.050 — — — —
Midde CHO — 0.136 +0.086 0.117+0.066 0.172+0.084 — —
High CHO — 0.148+0.084 0.222+0.097 0.238+0.170 0.172+0.168 0.032+0.019
PFK-1 Pecific activity of PFK-1(U)
Qontrol 0.133+0.043 0.157 +£0.037 0.146 £0.027 0.173+0.025 0.114+0.014 0.180+0.019
Midde CHO 0.133+0.043 0.141+0.026 0.167+0.028 0.137+0.020 0.159 +0.035 0.164+£0.020
High CHO 0.133+0.043 0.188+0.051 0.206 +£0.047 0.159 +0.025 0.200+0.037 0.187+0.042
+ (meen+S.E, n=5);ab,c,d: (P<0.09) ;x,y,z:
(P<0.05)

The datas were epressed asmean+ S E, n=5;a,b,c,d:dfferent superscripts in each row indicate sgnificant dfferences among detary trestments (P <
0.05) ;x,y ,z:dfferent syperscriptsin each column indicate sgnificant differences among dietary trestments ( P <0.05)

CHO HK GK ,  OK
12h, CHO CHO GK
CHO 24h CHO 12h, CHO (0.238 +£0. 170V)
12h, , 48h CHO (0.172+0.084U) ,
24h CHO (P>0.05) HK  GK
HK (P<0.05) , )
(P>0.05) PFK-1: PFK-1 ,
GK: 3h GK (P>0.05)
; CHO 36 12h GK 2.2 ( 3
; CHO 361224 48h CHO

3
Tab.3 The vaidions o hepatosonetic indexes serum ducose and liver dyoogen in the uthern caffish &ter feeding three dfferent CHO leve dets

Time(h)
Diet
0 3 6 12 24 48
Hepatosometic i ndexes( %)
Qontrol 1.44+0.10 1.50+0.06 1.34+0.05 1.42+0.05 1.45+0.08 1.32+0.03
Midde CHO 1.44+0.10° 1.53+0.04%® 1.46 +0.11%® 1.54+0.03% 1.54+0.06% 1.72£0.14%%
High CHO 1.44 +0.10® 1.40 +0.09%® 1.26+0.05° 1.59+0.07° 1.62+0.072 1.59+0.07%%
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Time(h)
Diet
0 3 6 12 24 48
Liver dycogen concentrations(mg/ g)
Qontrol 62.70+8.75% 42.62+4.47° 36.75+3.24% 48.57 £5.20% 47.78+9.98% 33.03+7.21%
Midde CHO 62.70+8.75" 53.87 +3.64° 59.63+9.04™ 65.79 + 3. 46™ 87.18 +3.66™ 85.44 + 5. 48™
High CHO 62.70 +8.75% 46.50 + 8. 27¢ 49.60 +7.97%% 68.29 + 2. 89" 87.74+2.58% 97.08+9.70%
Serum g ucose concentrations(mg/ L)
Qontrol 0.53+0.02° 0.41+0.04° 0.39+0.02% 0.39+0.02Y 0.41+0.04% 0.47+0.04®
Midde CHO 0.53+0.02% 0.43%0.01° 0.61+0.06™ 0.84+0.06% 0.57+0.03Y 0.51+0.05%
High CHO 0.53:+0.02° 0.44+0.03° 0.63+0. 03" 0.91+0.14% 0.80+0.07% 0.50+0.04°
* (meen+S.E, n=5);ab,c.d: (P<0.09) ;x,y,z:
(P<0.05)

The data were expressed asmean+ S. E, n=5;a,b,c,d:dfferent superscripts in each row indicate sgnificant dfferences avong detary treatments ( P <
0.05) ;x y ,z:dfferent suyperscripts in each column indicate dgnificant differences anong detary treatments ( P <0.05)

48h ; CHO 6h GK , 3h
12 24 48h GK , CHO 36 12h
48h GK , CHO 3  48h
; CHO 24h  48h ; CHO 24h oK
; CHO 3h 2 CHO ,
3h  48h GK ) )
: Oh 3612 Panserat Caseras
24h(P<0.05), 48h ; CHO CHO GK
CHO ,12h , CHO ,
, , CHO 12h 20d
; CHO [2425] Panserat CHO
12h 24h , 24h GK , K
(P<0.05) CHO
, 612  24h, CHO GK, )
CHO (P <0.05) ,
: 2) ,
3 Panserat , &K
3.1 CHO 2 , CHO
HK  GK -6- , 12h , K
. , , XK ; CHO
[12.22] 3h ,  12h
oKl , 48h , GK
Pangrat M Cagras [0 (o 12h ., 24h
corhynchus mykiss) ( Sparus aurata) , 48h
( Cyprinus carpio) : CHO GK
GK GK ,GK (128
( 2, CHO , GK

GK

3h
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[10,12] e , ’
, ; CHO
( ; CHO 6—2h, CHO ,CHO , [26]
6—24h) ,GK , CHO
,GK ( 3
2 JHK CHO
) ) CHO
CGK [6,8,26] , CHO ,
CHO cK : cK 2—gh!*3¥ CHO
HK, HK 0% —29 % ( 8 ,
2) : (1) 6h o1,
HK , CHO )
(2 CHO GK CHO 12h ( 3,
, CHO :
, 30 % ,
, CHO
CHO, CHO CHO ,  24h ) CHO
, CHO
3.2 CHO (P<0.05 , CHO )
-6- ,
CHO
(8,27 ,28] , CHO( ) ,
CHO 24h ,
( 3 12h
GK PFK-1
( 2, -6-
, [ 1] HuchinsC G, RaMesSD, Gitlin D M. Hfectsd dietary carbo-
hydrate kind and level on grownth , body cormposition and dycemic re-
, CK HK gonse of juvenile sunshine bass [J]. Aquaculture,1998 ,161:187 —
5. 6. ’ 199
[2] ShiauSY. Utilizationof cartohydratesin warmweter fishrwith partic-
PFK-1 1.6 ular reference to tilgpia, Oreochromis nilaticus X O. aureus [J].
,PFK-1 : Aquacuture, 1997 ,151:79 —96
CHO (1 , 0 —48h [3] LeeSM,Leed H. Hfect o detary dumse, dextrin and sarch on
’ CcHO CcHO PFK-1 gronth and body conpogtion of juvenile garry flounder Patichthys
PRK-1 stellatus [J]. Fisheries Scence,2004 ,70:53 —58
[4] Page GI, Hamorth KM, Wade R R, et al . Norrgecific immunity
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CHO

125(3) :317 —325
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EFFECTS OF DIETARY CARBOHYDRATELEVE. ON G_LYCOLYTIC ENZYMES
AND SERUM G UCOSE CONCENTRATIONS IN THE JUVENIL E SOUTHERN
CATFISH AFTER FEEDING

LIN Xieo-zhi , LUO Yi-HAng and XIE Xiao-Jun
(Schod d Life Sdences, Southwest-China Normal University, Chongaing  400715)

Abgract : Three i energetic diets containing 0 % ,15 % and 30 % gdatinized corn garch were formuated as control , midde leve
and high levd carbohydrate (CHO) dets, repectivly. The juvenile southern cafish, Silurus meridionalis Chen(50. 5 + 0. 6g)

were acclimated with control diet for 15d a 27.5+0.5 . Activitiesdf dyoolytic key erzymes (HK, GK and PFK-1) and the
serum g ucose concentrations in the southern catfish regpectively fed with the three diets were examined , a 3,6 ,12 ,24 and 48h
dter feeding. The results showed that HK activity in the midde and high CHO groups were sgnificantly higher than thet in the
oontrol group( P<0.05) a 24h, but no dgnificant difference was found a other time; GK activity was rdated postively with
CHO leve , and the absol ute measurement of its activity was much lower than that of HK; PFK-1 activity was rot sgnificantly dif-
ferent anong the three treatments at each measuring time. The results suggesed that the gucose phosphorylation in the fish is
catayzed mainly by HK, but its activity could not be sgnificantly induced by dietary CHO leve ; GK activity was induced by di-
etary CHO levd 9 that g ucose phogphorylation was pronoted , but dficiency of the pronotion was not more than 30 %. In addi-

tion, activity of PFK-1 which would catayze fructose-6-phogphate into fructose 1 ,6- bi phogphate did not change at different CHO
levels, therdfore both metabolic mechanismsin dycolyds could not sgnificantly accelerate with the serum g ucose concentrations
increasng, which might explain the hypergycemia in the carnivorous fish with nutrition condition of high dietary CHO levd .

Serum glucose concentration in either the midde or the high CHO groups primarily increased gradudly to its peak a 12h &ter
feeding, and then decreased to the basic levd , which could provided experimenta bas sfor desgning blood sanplingtime inthis
kind of research.

Key wor ds: Silurus meridionalis Chen; Dietary carbohydrates; Qyoolyss; Key erzymes; Serum d ucose



