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, (20.7£0.5) g 80 27.5+0.2 ,  >5mylL,
, 2 %BW/ d < 0.05mg/L , 14 10D 15d
1 (18:00—18:30) :

1 (% )
Tab.1 Theformuation and proximete chemica composition o the experimenta diets ( %dry weight)

(CHG_)A)
CHO CHO
Qontrol diet Midde CHO diet High CHO diet
Formulation
Fsh med .71 54.71 .71
a Sarch 0 15.28 30.55
MCC 19.3 10. 52 1.75
Ox liver 5.00 5.00 5.00
Qorn oil 13. 49 6.9 0.49
Vitarrin premix? 2.00 2.00 2.00
Mirera premix? 2.00 2.00 2.00
aMC 2.50 2.50 2.50
Cr,03 1.00 1.00 1.00
Proximete analys s( %)
Qrude protein® 45.05 44.94 45.35
Crude lipid 17.35 12.19 4.54
Carbohydrate 1.68 14.88 30. 36
Ash 9. 69 9. 69 7.93
(K)/ g) Energy 15. 82 15. 61 15. 16
1) Vitamin premix (mg or 1U/ kg diet) :B1,20mg ;B2 ,40mgy;B6 ,20mg;B12 ,0. 1my; K3 ,10mg; Inoditol ,1000my ; Pantothenic acid ,60mg; Niacin
acid ,200mg; H ,1. 23mg;A ,250001U ;D ,25001U ; E,1200mg ; C ,2112mg ; Choline chloride ,2500ng
2) Minerd premix (my kg diet) :NaF ,2mg; Kl ,0. 08mg; @A 2 6H,0 , 1mg ; CuS0,- 5H,0 ,10mg; FeS0,+ H,0 ,74mg ; ZnS0,+ H,O ;Mn0,- H,0,
60mg ; MgSO,4- 7H,0 ,1000mg ; KoHPO5 ,6000mg ; NaH,PO5- 2H,0 ,5000mg ;Nad ,100mg ; CaC0O3 ,49
3) 23.6Kl/ g, 39.5Kl/ g, 17.2Kl/ g The dietary energy was caculaed as protein:23. 6 ,lipid:39. 5 ,darch:
17. 2Kl g
4) CHOL (% ), CHQL :carlohydrate level ( % dietary carbohydrate) ,celluose not in-
cluded
1.3 1.4
15d
24h, 5 , : :
, 2, ;
CHO CHO ; ;
16 Hultmark!*®! :
2481216 12h ( Micrococcus ysdleikticus, )
, 5 , , 0.1m/L pH 6.4 , ,
Ackermen [ , 0.1m/L pH 6.4 oD
, Imn 0.3—0.5 , 3L
[l : 10min, 5QL
30s , , 570nm oD A
2—3h, 4000r/ min 15min, 37 ,30mn 10min

, -20 ,570nm , A
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0.001 CHO (p>0.05) ;4
12 , CHO
(U/mL) = (Ag- A) x1000/0.05/ B (p<0.05), CHO 8
Ao: A ‘B: (p<0.05) ;2—2 CHO
CHO (p>
(B 0.05 16
cherichia cali) |, (p>0.05)
2.2
Bradford!™®!
4 16 , CHO CHO
Excd (p<0.05) ;06
(2003)  SPSS(11.5) CHO CHO
, ,p<o_05 (p>0.05)
2.3
2 ( 2, o 1
2.1 CHO CHO
(p>0.05); 16 CHO CHO
(2.2 , CHO (p<0.05) , CHO
(p<0.05) , CHO (p>0.05)
2
Tab.2 The dfect of detary carbohydrate level on the immune parameters in the outhern cafish , Slurus meridionalis
» () Feeding period (week)
Diet Initiad 5 o - 6
Weight (9)
Gortrol 30.00+0.87' 41.90+1.03° 56. 00 + 2. 63° 125.32+7.75% 308.32 £9. 72™ 457. 47 +20. 18%
Midde CHO 30.00+0.87° 44.62+1.04% 69. 16 + 1. 59¢ 151.38 £3.23%  240.50 + 22. 05% 414. 84 +39. 01
High CHO 30.00+0.87° 41.48+1.56% 63.08 +2. 449 131.16 £5.49%  253.22 +15. 2% 297. 68 + 29. 69%
Lysozyme activity (U/ mL)
Qontrol 73.59 £1.81° 78.07 + 4. 00™ 80.85 + 7. 68™ 97.31 +7.68% 84.40+5. 120%™ 66.50 +5.91°
Midde CHO 73.59+1.81® 65. 36 + 4. 4®PY 62.94 £5.14Y 77.46 +6.63% 69. 05 + 4. 78% 60.10 +5.57°
High CHO 73.59+1.81® 56. 64 + 6. 06Y 55. 67 + 2. 30Y 65.36 +7.42° 62. 02 + 3. 36" 72.89+2.73
Antibacterid activity (U/mL)
Qontrol 133.94+15. 71 161.70+8.77%  178.16+19.48%  195.50+17.28%  123.77%6.61% 129. 14 + 16. 54%
Midde CHO 133.94+15. 71 127.33+13.05®  131.68+12.19¥%  149.60+ 17.00% 70.85+ 3. 429 92.31 % 4. 44™
High CHO 133.94+15.71°  153.95+15.09%  146.21+6.34%  128.29%11.20¥ 87.76 +5.51% 85.16 +17.07%
Serum protein (mg/ L)
Qontrol 46.70+1.54° 64.13 £1.07% 60. 36 + 2. 47® 54.22 +1. 40% 55.23+2.23% 48.43+4.73%Y
Midde CHO 46.70+1.54° 61.90+4.34% 59.36 +3. 347 53.81+1.91° 56.35+ 1. 47% 57.01 % 1. 34%
High CHO 46.70+1.54¢ 65.24 +1.68% 58.73+0.61% 56.68 0. 25° 56.51 + 2. 36° 60. 79 £ 0. 76™
* (men+S E,n=5);a,b.c: (p<0.05) ;x.y,z:
(p<0.05)

Notes: The data were expressed asmean+ S E,n=5;a,b ,c :different superscriptsin each row indicate significant differences avong dietary treatments( p <

0.05) ;x,y ,z:dfferent superscriptsin each column indicate Sgnificant differences anong dietary trestments( p < 0. 05)
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EFFECT OF DIETARY STARCHL EVE. ON IMMUNITY IN THE SOUTHERN CATFISH
( SILURUS MERIDIONAL IS CHEN)

L1 Qang,XIE Xiao-Jun ,LUO Yi-Hng and LIN Xiao- Zhi
(Indtitute d Hydrobidogy , Schod o Life Sdences, Southwest-China University , Chongging  400715)

Abstract : To sudy the dfect of dietary CHO level on immunity in the southern caifish, the serum lyozyme activity , artibacterid
activity and total serum protein concentration were measured in the fish fed with the control , midde levd and high leve carlbohy-
drate (CHO) diets containing 0 %, 15 % and 30 % gdainized corn starch, repectively. The outhern catfish , Silurus meridion-
alis Chen (20. 7 £ 0. 5) g were acclimated with the cortrol diet for 15d at 27.5+0.2 . Thefeeding growth experiment laged for
0,2,4,8, 12 and 16 weeksin the recircuated water sysem. The lysozyme activity in thefish a midde CHO levd was dgrifi-
cantly lower than that in the cortrol group only at the 4™ and the 12" week (p <0.05) ,and lysozyme activity in thefish a high
CHO level was sgnificartly lower than that in the control group from the 2™ week to the 12" week (p <0.05) while no sgnifi-

cant difference was found between the two groups a the 16" week. Antibacteria activity in thefish at either midde or high CHO
level was sgnificantly lower than the cortrol from the 4™ to 16" week (p <0.05) ,but there was no significant difference between
the former two groups. The tota serum protein concentration in thefish a high CHO level and the midde CHO levd were Sgnifi-

cantly higher than the control only a 16™week (p <0.05) ,and there was no sgnificant difference anong the three groups at othr

er sapling time. Although neggetive irfluence of dietary CHO of 15 % on immunity was observed in the southern catfish, gronth
performance was ror dfected. And the negative irfluence increased with increasng CHO leve . It can be concluded that the CHO
is an inmportant factor that resrains the immunity in the southern caifish. Acce erating synthes s of lysozyme protein should be one
of the adaptive mechaniams in the fish under a long term of dietary CHO dress, which resuited in the increased serum protein.

The resultsindicated that an optimum carbohydrate diet should be evd uated by examining its i rfluence on both growth and immur
nity in thisfish.

Key words: Silurus meridionalis Chen ; Carlbohydrate ;Lysozyme activity ; Antibacterid activity ; Serum protein



