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4 , ( ) 15 2003 SPSS11. 0
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S ) :
20d 2
20d 2.1
, , (2.28 £0.15) x
od , 10 /L, 7d 14d ,
5 , 4 1 (p>
) 3 0. 05) (11.17 +
.3 0. 60) g/100mL, 7d 14d  21d
1.3.1 , ,
: : , imL ,  21d ,
, 1d ; .
1.3.2 , . S, (p<0.05),
EDTAK, (p>0.05)
, 20d
(RBC) 0. 65% ; S (p
200 ,N eubauer (251 <0.05), S. S (p >0.05)
(Hb) 20d
el , 9. 7—10. 7g/100mL
1.3.3 S S S
. 3000r/min (p>0.05)
15min, ) ( 1)
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Tab.1 Effectsof starvation and refeeding on the hematlogical indices of Silurus asotus (mean+ S E. )

Starvation time (d)

e 0d(c ) 7d(s, ) 14d(S. ) 21d(Ss )
Red blood cell 2.28+0.15% 2.46 £0.21% 2.77 £0.19° 2.20+0.02°
(1012 /L) 20d 1.83 +0. 20° 2.48 +0.11° 1.99 +0. 15% 2.14 +0. 05%°
Hemoglobin 11.17 +0. 607 12.60 +0. 47%® 13.13 +0.61° 11. 40 +0. 46®
(g/1200mL) 20d 9.83 +1.65 10.70 +0. 44 9.70 0. 06 10. 47 +0. 57
(p<0.05) ;

Note: Different upper script in the same row indicate significant difference (p <0. 05) ; The same as follovs
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2.2 ,
(7.41 +£0. 26) mmol /L, (p>0.05)
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21d (p <0.05) 0.66) (2.31 +#0.02) (109.00 +0.10) mmol/L
20d , ,Na" CI , K’
, : ,Ca’ :
; , , 14d 21d  K©
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(p>0.05) (p<0.05) 20d K*
(7.21 +1.40) (p <0.05)
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Tab. 2 Effectsof starvation and refeeding on the blood biochemical indices of Silurus asotus (mean+S E. )

Starvation time (d)

Item

0d( ) 7d 14d 21d
Serum glucose 7.41 +0. 26 6.16 +0.27° 5.55 +0. 29° 5.42 +0. 41°
(mmol /L) 20d 7.48 +1.00° 8.58 +0.83% 9.55 +0. 73® 10. 84 +0. 81°
Total protein 49.15 +0. 982 44.32 +2.97% 40.81 +2.34% 29. 50 +3. 65°
(glL) 20d 43.33 +1. 20 43.16 +2.37% 40.79 +1.50% 26.20 +1.92°
Albumin 16. 46 +0. 59° 11.43 0. 17° 12.62 +0.82° 9.11 +0. 87°
(glL) 20d 14. 33 +2.08%® 17.82 £2.19° 14.68 +0. 72° 9.97 +1.04°
Globin 32.69 +1.42° 32.89 £2.85° 28.19 +1.87® 20.40 +3.61°
(g/L) 20d 29. 00 +2. 08° 25.34 +0. 582 26.11 +0. 82° 16.22 +1.47°
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Starvation time (d)
Item
0d( ) 7d 14d 21d

0.51+0.04 0.35%0.03 0.45 +0.03 0.47 +0. 10

(AP/GP) 20d 0.51 +0.08 0.70 +0.09 0.56 £0. 01 0.62 +0.08
Serum 7.21 +1. 40° 1.89 +0.12° 2.08 +0.32° 1. 27 +0. 04°

triglyceride (mmol /L) 20d 4.33+1.32 5.47 +0.36 4.56 +0.32 3.47+0.04
Total 7.59 +0. 347 7.24 +0. 60° 6.47 +0.08° 4.93 £0.20°
cholesterol (mmol /L) 20d 5.69 +0. 70° 7.42 +0.59° 5.16 +0. 18° 5.32 +0. 212
AKP 86.08 +11.58 91.27 +8.17 91.62 +15. 68 80.09 +10. 36

(UML) 20d 73.00 +20. 52 80.61 +6.32 87.39+8.79 81.23+4.16

K* 2.42 0. 06° 3.47 +0.12%® 4.95 +0.94° 4.58 +0.22°

(mmol /L) 20d 4.76 +0. 66° 3.23+0.35° 3.43+0.13" 3.07 +0.15°

Na* 129. 63 0. 66° 122. 60 1. 59° 121.13 +0.33° 133.90 0. 92°
(mmol /L) 20d 137.63 1. 66% 150. 20 +1.97° 143.70 +1. 15° 134.23 0. 442

ca* 2.31 +0.02° 2.01+0.06° 1.95 £0.05" 1.47 +0.03°

(mmol /L) 20d 1.67 £0.05 1.66 +0. 05 1.67 £0.04 1.55 +0. 01
cr 109. 00 0. 10 104. 90 +0. 84° 104. 27 +0. 39° 111. 03 +0. 872
(mmol /L) 20d 112.33 +0. 70° 120.23 +0. 78° 117.33 +0.67° 111. 40 +1. 06°

3.1

400% 1%

[12]

21d,

3.2

[17]

16. 9%,

20d

73. 79%,
14d

, 7d

[9]

39. 98%

[11]

42.9%,
16.87%)

16.97%, 21d

[18]



5 635
0.51, (0.99) ™! , 3.3
(
,d QB (Y=h +bhX+bX +bX,
0< X< 21) , 3
, R , .
: : , c&° R ., 0.964,
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,ca” ;
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: 0. 985 R 0.534,
[11]
3
Tab. 3 Regression equation of hematlogical and blood biochemical indices of Silurus asotus
Index of regression equations
ftem Equation type R dr F by b, b, b
RBC auB 0. 482 8 2.48 9. 5057 - 2.5671 0. 5060 - 0.0299
Hb auB 0.534 8 3.05 64. 3997 - 23. 4980 9. 7670 - 1.5184
G cauB 0.761 8 8.51 38. 6443 - 34. 4040 14. 0420 - 1.8218
TP cauB 0. 786 8 9.79 25. 7553 10. 9056 - 4.2750 0.3034
AP cauB 0. 887 8 20.99 1.2375 - 1.1273 0. 4506 - 0.0541
GP auB 0. 658 8 5.13 24. 5267 - 25. 4810 9. 2458 - 1.0822
AP/GP auB 0. 342 8 1.38 7. 8640 - 0.3537 0.1378 - 0.0582
TG cauB 0. 845 8 14.5 1116. 5600 - 1041. 8000 324. 1150 - 32.5290
TC auB 0.798 8 10. 53 - 526. 0100 1202. 1800 - 585. 9800 83.3318
AKP cauB 0.073 8 0.21 4. 0467 - 3.7289 2. 4767 - 0.3778
K* cauB 0.672 8 5. 47 112. 6330 - 2.0889 - 2.2000 0. 6556
Na* auB 0.933 8 36.9 3. 5067 - 1.8639 0. 7767 - 0.1094
Cl” auB 0.908 8 26.18 6. 9767 - 3.6644 1. 5267 - 0.2156
cat cuB 0. 964 8 70.74 4. 5567 3.7672 - 1. 5300 0.1928
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EFFECTSOF STARVATION AND REFEED ING ON THE BLOOD IND ICES
OF SILURUSASOTUS

QIAO Zhi-Gang"?, ZHANG Jian-Ping' ,N IU Jing-Yan' and WANGW
(1. College of L ife Sciencg N omal U niversity of Henan, Xinxiang 453007,
2. College of Aqua-life Science and Technology, Shanghai FisheriesU niversity, Shanghai  200090)

Abstract: Under the controllable indoor conditions, Silurus asotuswere digposed with the starvation of 7d, 14d and 21d re-
Pectively. After that, each group was resumed  refeed for 20 days Then the effectsof starvation and refeeding on the physi-
ological and bio-chemical of the blood of Silurus asotuswere studied in this experiment. Resultswere revealed as folloving

The numbers of the red cells increased after starvation in 14d and then decreased (p >0.05) after starvation for 21d. The he-
moglobin content increased significantly (p <0.05) after starvation for 14d and then decreased (p >0.05) after starvation
for 21d. The serum glucose levels decreased shaply (p <0.05) after starvation for 7d and then kept stably. The concentra
tions of total protein, albumin and globin decreased significantly (p <0.05) after starvation for 14d, 7d and 21d, repective-
ly. The serum triglyceride and the total cholesterol and globin decreased significantly (p <0.05) after starvation for 7d and
21d, repectively. The concentrations of Na* and CI~ decreased significantly (p <0.05) after starvation of 14d. After starvar
tion for 21d, the concentrations of Na" increased significantly (p<0.05) and the Cl™ increased again (p>0. 05) . The con-
centrations of C& "~ decreased significantly (p <0.05) after starvation. No differenceswere detected anong the groups in the
K" concentrations and AKP activity. After re-feeding for 20d, the blood indices all recovered at different levels Regressions
are developed to smulate the relationship betveen starvation time and each parameter that the highest coefficientsof detemi-
nation for all paraneters are on cube regression equation, anongwhich the coefficients of detemination of the concentrations
of C&" are the highest, 0. 964. The Ca " concentrationsmay be the starvation indices for assessnent of their easy detection.

Key words Silurus asotus Starvation; Refeeding; B lood indices



