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C ( ), 3 , 1 min, 1 pmol 1 ;
12 , 144 6 2 37 mg
1.3 30 min, 10 mg 1 .
( mg ,U'mg)
, 25+0.5, 1.5
(22+0.5) , 250~3501x, pH 7.8. SPSS 17.0 ,
12 151 Duncan’s , P<0.05
, 12, 2
. , 2 (7:00 )
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1.4 2.1
1.4.1 fir!
5d, 1. S5 ,
6 , MS-222 (P>0.05),
2.5mL R , S15
SYSMEX F-820 41.9%, S15
; 5mL 2~5mL, s 73.5% 71.0%. 3
4 12h, 4000 r-min”"
10 min, H-7600 , 15d 26.9%,
1.4.2 (P<0.05).
fic 2.2
, , 5d fi!
R R 2. ,S10
4 , , S5 SIS .
4, 2500 r-min’ 10 min, S5 ;
4 , 24h 3 ,
3 ,
137 mg 1 min 23
1 pg 1 firl
. 37 mg 3. S5 S10
1 fi U-mg”’
C  274.59+11.17" 12.73£0.77* 6.30+1.03" 72.38+3.81* 7.78+0.56" 57.93+7.73* 0.57+0.10° 0.05+0.02* 0.09+0.01°
S5 281.10£10.32° 11.01£2.00° 1.82+0.73° 65.93£6.04° 7.30£0.65™ 21.20+£1.93° 0.53+0.09° 0.04£0.02° 0.05+0.02°
S10 179.43£7.11°  6.43£0.81° 1.98+0.71° 43.57+4.95° 6.29+0.78" 15.91£2.68° 0.34+0.03° 0.04£0.01° 0.07+0.02°
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(P<0.05),
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5d 5d 5d
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4 i
/(mmol-L™") /(g-L™" /(g-L™" A(g-L™") /(mmol-L™" /(mmol-L™
5d 5d 5d 5d 5d 5d

C 3.65£0.32%3.65£0.32% 31.9+0.3° 31.9£0.3° 9.1+0.1* 9.120.1° 22.8+0.3" 22.8+0.3° 4.04+0.15° 4.04+0.15° 1.55£0.25° 1.55+0.25°

S5 2.95+0.25°4.06+0.16" 30.5+0.1° 35.5+1.3% 8.9£0.1%° 11.3+0.9° 23.6+0.8% 24.2+0.2°4.71+0.06™ 5.02+0.62> 1.97+0.32% 5.88+0.32°

S102.94+0.32° 3.98+0.28% 32.2+0.2%° 34.8+1.6% 8.7+0.2° 11.2+1.0° 23.5+0.2% 23.6+0.5* 6.00+1.24 5.3620.65" 3.46=0.93" 2.06+0.12°

S152.96+0.22°3.84+0.42% 32.540.4" 36.5£2.4* 8.3+0.1° 10.8+0.6" 24.2+0.9" 25.9+0.4* 7.00£0.63" 6.59+0.84* 5.7+1.23* 4.5+0.02°
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Effects of starvation and refeeding on digestive enzyme activities and
blood indices in juvenile Girella leoninas

ZHANG Yibo', LU Huiming ', YUAN Zi', XU Shanliang®", WANG Danli'
( 1.School of Marine Sciences, Ningbo University, Ningbo 315832, China;
2.Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo 315832, China )

Abstract: The current study was aimed to investigate the effects of starvation and refeeding on digestive enzyme
activity, blood physiological and biochemical indexes of juvenile black bream. Three experimental groups of
starvation (S5, S10, S15) and a control group (Group C) were included. All the experimental groups were refed for
5 d after starvation. The results showed that digestive enzymes activity exhibited a downward trend under the stress
of starvation. Starvation had little effect on amylase activity. Furthermore, the activity of pepsin and lipase in each
starvation group achieved relative stability or experienced a continued decline after refeeding for 5 d. Protease
activity of liver and intestine of S10, S15 groups and lipase activity took on a recovery trend. In addition, the content
of white blood cells, erythrocytes and hemoglobin decreased significantly in all starvation groups. Following
refeeding, the white blood cell count and the erythrocytes and hemoglobin content in S5, S10 groups returned to the
control group level. The blood-sugar concentration decreased after starvation for 5 d, and then was relatively stable.
Total cholesterol and triglyceride increased time-dependently. The total protein content declined first and subsequently
increased. The albumin-globulin ratio decreased. After refeeding, the blood-sugar concentration and albumin-
globulin ratio increased. Analysis suggested that during short-term starvation, juvenile black bream mainly consumed
lipid in the early stage and began to use protein as energy to maintain basic metabolism during the later stage.
Key words: Girella leonina; starvation; refeeding; digestive enzyme activity; blood indices



