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The effects of starvation on growth and some immune function
in the shrimp Macrobrachium nipponense

LI Zhi-hua', XIE Song®, WANG Jun-xia’, CHEN Da-qing'
(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China;
2. College of Life Science, Hebei University, Baoding 071002, China )

Abstract:In the condition of 25. 0 £ 1 °C, the recovery growth experiment in the shrimp Macrobrachium
nipponense following different periods of starvation was carried out. The experiment lasted for 18days for each
test group. Group C, S2, S4 and S8 were deprived of food for O (control), 2, 4 and 8 days, respectively.
Then each group was fed during its rest experimental time. The indexes of specific growth rate, feeding rate
and food conversion efficiency in terms of wet weight in each previously starved group were higher than those in
group C. During the time of starvation, the quantity of ROS was rising too. While the activity of superoxide
dismitase and catalase increased a little and then decreased significantly. At the end of the recovery growth,
the indexes of the immune system of the shrimp in each group were similar with control group. The results
indicated that there was completely-or-partially-compensatory effect in the recovery growth in the
Macrobrachium nipponense following starvation, and that the compensatory effect mainly resulted from

significant increase of the feeding level and food conversion efficiency in the recovery growth. So, the
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compensatory growth in the shrimp Macrobrachium nipponense is the result of the two physiological factors

working together.
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PSS RGBT (KK 3.5 ~4. 1 om ,{KE 0. 52 ~0. 64 g) [YIF 480 B, FEHLS N 4 4, 57
AYURAEE O(XTER) 2.4.8 do BIMURAR 6 NEEL, B NEELH 20 BIif, MEYA CFHELEEE
WE 18 d;AbFELH S2.$4 F1 S8 ArH etk 2.4 18 d EEIKE M AR 16.14 F110 d, K ALFRA LB
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SR E YRS BB IR AT SR E K R A KA Rt R E, RN ESTRHAGREE
BR2 W, BRBEREET - RKBEIRERE, REEBTEHFRE, SANEEEHERIERZSRE
BZEREG, LTSRS, B RBEE—K, LA BT 12 B, B 55 4R B R 2R #2817
Ja , RET 83 EIKIE#HESA.
1.2.2 5 ERIERGIE

SR AR AR B TIE AR AT 2% S8 A KE B0 R B U BRI 20 WL, FEIR AR 20 pL
BLBEN (0. 25% P BEER) , —H8HEA 1.5 mL B8, ilA 200 pL MHBSS #5375, /bt JG , B & E
YETR , BRI 200 WL MHBSS #5532 3£1 100 pL ) 0.3% NBT, 32352 h, FfIA 200 uL BB, R TR ES
LALH 5 000 r/min B0 15 min, &5 FIEVR, F 70% FEEERIIR UL . HERIBMARERSTE, 55
JIMA 600 L2 mol/L f¥) KOH #1700 wL DMSO( — B ZLS AR ) B UTTE 58 £ VA% , 76 620 nm R #E1T Eb (i
AE o

SOD FyME 78" BUkt UL 0.2 g, A 2 mL PH & 6.5 HOBERRZE mhik, FH AR I 4
AT, R URES O HLES L, 554000 10 000 v/min, B _EIERIEEHE . 4 AO {H: #£— %% 20 mL
EFIA 9 mL Tris — HCl 2 0 , B MA 40 pL PR =AW ,3 min [FHIIA 40 pL HTIRMEREE , 57
Z4%5], 7E 420 nm T AT ELAIE , M AEF KT 0. 182,41 2 mol/L # HCL, 25 A(E/NT 0. 178, it
1 mol/L (¥ Tris AZE WK, HERE=MLEXFME PR T B 84N 0.178 -0. 182, EEE  E—
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%% 20 mL B A 9 mL B &JHEF Tris - HCl M2 MK, FFIMA 400 wL AHEHE, B A 40 wL 485
=81,3 min JGHIA 40 pL HTIR ML 1EBHFE = E 4,1 min JH 3 cm HWEAFTE 420 nm T I 2 15
oD {H,
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SOD MIE S8 = (Ay —A,) xNx18/A, xV xP
N-AEM AR RS VIR (L) 5 P-FRintE R WEL & &

A ERE(CAT) W™ S ATZEALA T AIA 10 FEAFRAOBEBRAN S vl (PH = 7. 0) 34T B 75
WK SIS ARG R VR B G ALES O 15 min, B WS RBERE 447 B #CH : 10 mmol/L H, 0,,
50 mmol/L BEFRZZ vh¥K (pH =7.0) o TN BEAL L (20 °C ) iF#2 7 240 nm ZEIRSGIEFEAR, THOL R &K
£=0.04 Mm 'em ™', F§ 1 min Py 1mg 2 A F4MEEY H,0, (pumol ) F/REHE 11,
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SEIGHA (] R A4 A < K ( Specific growth rate, SGR) | % & % ( Feeding rate, FR ) Fl & #) # 1k, % ( Food
conversion efficiency, FCE) i+ E A
SGR(% /d) =100 x (InW, —InW )/t
FR(%/d) =100 x C/[tx (W, + W,)/2]
FCE(% ) =100 x (W2 _W,)/C
Hep W, MW, 735128 v, # v, WERIFHIZE (g) ,C ABEHEAKIBE (g) ,t HERAHE(d) o
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o, Horp it AR EE IR E EERN 9.57% YUK 2.4 d WEMAE R MERr510 9.35% H18.92% ,
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Tab.1 The change of weight in Macrobrachium nipponense during starvation and after recovery growth
LR AL 3 A [R] YU HFT A E Pl 3 5k E YU B R R WMEERKFEE IELERKERE

(d) (g) (g) BEE(R) (g) WmE(%)
0 0.5858=0.039 1 0.585 8 +0.039 1° 0 0.641 8 +0.020 9° 9.57

2 0.578 7 £0.028 9 0.561 9 £0.015 8> 2.90 0.632 8 +0.018 7° 9.35

4 0.599 6 £0.032 7 0.543 5 £0.028 3° 9.36 0.653 1 +0.024 9° 8.92

8 0.596 3 +0.039 4 0.518 3 £0.017 0 13.08 0.6251+0.035 1° 4.83

E:R—FIE A RATF SRR E R EF B (P <0.05)
®2 HFBNEHRELERIBFHEKE(SGR) FERE(FR)MRYHLE(FCE)

Tab.2 The specific growth rate, feeding rate and food conversion efficiency
in Macrobrachium nipponense during recovery growth

YU AL B 8] SGR(% ) FR(%) FCE(%)
(d) SR {E S.E. EH{E S.E. FEME S.E.
0 0.526 7° 0.009 8 18.141 1° 1.153 6 6.018 9° 0.043 1
2 0.538 1° 0.006 1 19. 806 3 0.9753 6.318 7° 0.065 2
4 0.542 5" 0.008 3 20. 814 2" 1.546 1 6.351 0¢ 0.038 1
8 0.550 9° 0.002 1 22.082 5° 1.336 4 6.361 2° 0.025 8

& A—FirA AR F AR FoR Az R B E (P <0.05)
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BRI, IR S d UL EAH 0.517 7T HE R 08
0.6917, FHRMEE 6 d 5155 10 d I, 4R+ & 0.60f
SR (P <0.01) EHERL B, RARET  § o5y ‘\>§H\
LR TR , Bk BN R ALK, 55 0 B T o.50p -
BER(P>0.05), 0-455 Ii)s ZS 4 6" 8 10 .12 i4 N1§s le 20
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AR, FEVUVRBI 2 d I, s e Tt e,
T i BB AR TR S, 33K B ) 3 1 2 R I e
RHEZNIRS d BALHA TR LRHE . Kk during starvation and after recovery growth
PHIEHESR YR (P <0.01) , fFYLEAL E 45 NS:P>0.05; % : P<0.05;  # ; P <0.0l
WA B 5 Hd A g Tt e, AR 2R
MK (P>0.05), (E2-3)

B 1 HABFESRS RS MKEE K
R AP T EA
Fig. 1 The change of ROIs in Macrobrachium nipponense
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Fig.2 The change of SOD activity in Macrobrachium Fig.3 The change of CAT activity in Macrobrachium
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SIEH RN, SR N 3L 2 AT A S R R AR ST BUE T, A 7T RE G i R AR A K o
WA B e AR o R KR SIITE R R A K B B~ BN ] Pl B B SR )
SYTERE R BN EACUE M B, REHEEKE, RN B TR, WL, AMZA KX A
IR R AR R R AR

ALEEERRY, YR B A AR E A K R ERERMEE YRS TR, X3
BA H T8 AR ARYLIBRE B9 A P i BR A AME AR SO E BRI S R R R R UK PRI R R 2
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BCHRR P BB FA B TE B, ik B AR . ALY IR LRER I S SRR I ST R R
RS, R, HARBIFEIVROIY, b TATERAD TR, BOLHLAR A SR AN a e E B 2R 35, hn
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