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Abstract; In order to research the effects of anthraquinones extracte from Rheum officinale Baill on pre-
vention of high temperature of Macrobrachium rosenbergii, Macrobrachium rosenbergii were divided into
five groups randomly. The controls were fed with basal diet, the treated groups were fed with basal diet
supplemented with 0. 05% , 0. 10% , 0. 200% , 0. 40% anthraquinones extracte for 8§ weeks, respective-
ly. After that, shrimp were stressed by high temperature at 35 °C for 48 hours continuously. Then the
growth and the changes of nitrogen oxide, lysozyme, glucose, triglyceride and cholesterol and in haemo-
lymph before and after the stress were investigaied. The resulis showed that 0. 10% dose group signifi-
cantly increased weight gains and reduced feed conversion rate, and 0. 40% dose group significantly in-

creased haemolymph lysozymes contents before the stress. After the siress, 0. 10% and 0.20% dose
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groups were relatively higher in haemolymph lysozymes and nitrogen oxides contents than those of the con-

trol. Stress also caused mortality in all groups of which 0. 10% ~ 0.20% dose groups were less than
30% , but the control was about 60% . It is concluded that ingestion of 0. 10% ~0.20% dose of anthra-

quinones extracte could help prevent negative effects of siress and improve shrimp growth.

Key words: Macrobrachium rosenbergii; anthraquinones extracte from Rheum officinale Baill; immune

ability; high temperature stress; growth
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Table 1  Effects of Anthraquinones extracte from Rheum officinale Baill on the growth of Macrobrachium rosenbergii
w (REEIRERY) /% B ER g R R g WRERE % YRR R B

0 1.09 £0.01 10. 83 +0. 23" 894. 14 +12.95" 1.58 £0. 03"
0.05 1.07 0. 02 11.67 0. 42 986. 53 +50. 45™ 1.50 0. 04
0.10 1.09 +0.02 12.26 +0. 43" 1027. 56 +24. 66" 1.36 +0. 05"
0.20 1.08 +0.03 11.63 £0.24™ 978. 68 £25. 28" 1.41 £0.02"
0.40 1.10 +0. 02 11.45 +0.47™ 943,12 +44. 64" 1.48 +0.07™

1) RPENTHIE £ R (n=3); AR H A RRFRFRERDE (P<0.05);

oy DURAFSI R~ WIOMFSIR | 0 o SERHURR o0
RRER/% = R PR B X100% ; BIRRCR/ % = foer e * 100%
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Table 2 Effects of anthraquinones extracte from Rheum officinale Baill on glucose level of haemolymph in Macrobrachium rosenbergii

¢ (&Y ) / (mmol - mL™")

w (KREERHERY) /%

0h 6h 12 h 24 h 48 h
0 19.93 +0. 74" 18.44 +0. 81 19.1 £0. 46" 28.29 £2.29*" /
0.05 18.99 +0. 63" 17.97 +1.53 17.45 +2. 46" 19.57 £3.66"  30.46 £0. 96"
0.10 18.93 +1.23" 16.97 +0. 44 16. 44 +1. 34" 21.351.23"  24.17 +2.87"
0.20 22.76 £ 1. 04° 20.43 £2.09 15.23 20.25"*  22.88 2. 12" 22.39 +0. 34"
0. 40 22.16 £1.35% 20.43 +1.55 20.11 +1.62° 24.79 £0.26"  27.65 =2.96"

1) RAENTIE « R (n=9); F—FIEHRPEARFRFERERREFEE (P<0.05) ;° FmFFEHEMBNE B R, P<0.05
HESRE; /7 FRBIWL 48 h T
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Table 3  Effects of anthraquinones extracte from Rheum officinale Baill on cholesterin concentration of
haemolymph in Macrobrachium rosenbergii
) c (%% ) / (mmol - mL™")
w (REERERA) /% 0h 6 h 12h 24 h 48 h
0 0.5+0.14 0.21 +0. 05" 0.16 +0. 08 0.28 0. 03" /
0.05 0.51 0. 03 0.73 0. 15° 0.37 0. 30 0.66 0. 15" 1.1+0.20"
0.10 0.29 +0.03 0.4 +0.05" 0.18 +0.08 0.69 +0.06"" 0.76 £0.21"
0.20 0.45 +0. 04 0.4 £0,15™ 0.27 +0.03" 0.52 +0.08® 1.31 +0.27%
0.40 0.47 £0. 08 0.5 £0. 14™ 0.65 x0.15 0.79 +0. 09" 0.39 0. 04"

1y RPERFHE £ FRER (n =9); B—FIBERPERFFHRREREE (P<0.05) ;" KRR AN BTG  RER,
P<0.05 AZEREE; /" FRMBE 48 W FFPIEL:

A4 KH BT T KB ikl 2509 %k

Table 4  Effects of anthraquinones extracte from Rhewm officinale Baill on triglyceride content of

haemolymph in Macrobrachium rosenbergii

w (BRIRBY) /%

¢ (HM=Pg) / (mmol - mL™")

0h 6h 12 h 24 h 48 h
0 0.72 +0.19" 0.26 +0. 08" 0.37 +0. 15" 0. 66 +0. 23" /
0.05 0.53 +0.27" 0.71 +0.09" 0.49 +0. 28" 1.33 0. 29" 1.34 0. 31
0. 10 0.55+0.01" 0.63 +0. 19" 0.25+0. 11" 0. 85 +0.09"* 1.00+0.24
0.20 0. 69 +0.29* 0.75 0. 15" 0.4+0.01" 1.17 £0. 42 1.76 +0.53
0.40 1.52 %0, 39" 1.19 = 0. 50" 1.15 0. 15" 2.42 +0.71° 1.43 0.74
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Table 5 Effects of anthraquinones extracted from Rheum officinale Baill on NO of

haemolymph in  Macrobrachium rosenbergii

w (ABRIRIY)) /% ¢ (NO) / (pmol - L77)

0h 6h 12 h 24 h 48 h

0 12.52 £0.87  7.52 =1.09""  6.57 +0.59" 5.47 £0.96" /
0.05 12.72 +0.46 8,89 +0.55""  7.64 +0.63"" 5.90 +0.28" 3.97 +0.04°
0.1 13.54 +0.73  10.46 +0.41°"  7.92 +0.83""  6.58 =0.91° 4.59 +0.82°
0.2 13.07 +0.79  9.81 =0.46"°  8.96 +0.58" 6.94 +0.57" 4.80 £0.70"
0.4 14.25 +0.91 9.25 +0.86"  8.59 +0.61™"  7.01 +0.60" 4.25 +0.71"

1) RPERTFHE «RER (0 =9); FA—FBRPHERRFRERESBE (P<0.05) ;" FoRFEFIBLRBATE ( KIRLR,
P<0.05 AEREE; /" FRNB48h T LEILT:
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Table 6  Effects of anthraquinones extracted from Rheum officinale Baill on lysozyme activity of

haemolymph in Macrobrachium rosenbergii

w (EERRERY) /%

p () / (pg-ml")

0h 6h 12 h 24 h 48 h
0 1.87 0. 30" 6.73 +0.45*% 2.76 0. 83" 4.46 +0. 61 /
0.05 3.05 £0. 10™ 7.11 +£1.09*% 2.94 +1. 10" 4.17 +0.55 3.44 £0. 40"
0.1 3.55 +0.52° 8.59+1.30° 2.05 +0.91" 5.40 +0. 65 2.41 £0. 60"
0.2 3. 11 0. 26™ 9.60 +0. 10" 3.86 +0. 02" 4.62 +0. 84 3.83 £0. 66"
0.4 3.42 0. 63" 8.84+1.21" 5.40 +0. 00" 4.19 £0.22 4,54 +0.41°
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Fig. 1 The cumulation death rate of Macrobrachium

rosenbergii each group after high temperature stress
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