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ABSTRACT Urea is an important factor for paddy production in paddy-crab ecosystem.
However, application of urea may impose negative effects on the growth of crabs. In our
research,the effects of different concentrations of urea on the non-specific immune system of
juvenile Eriocheir sinensis were studied in order to provide necessary theoretical support for set-
ting up regulations for the paddy-crab ecosystem, The juvenile E. sinensis were reared in water
containing 0. 24,0. 48,0. 72,0. 96,and 1. 2 g/L urea respectively for 7 days without feeding. The
activities of three enzymes including superoxide dismutase (SOD), catalase (CAT),and gluta-
thione-S transferase (GST),as well as the content of malondialdehyde (MIDA) in crab serum
were determined. The results showed that the activities of SOD,CAT,and GST decreased grad-
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ually in crab serum for all urea concentrations during the experimental period, while the content
of MDA increased instead. Also the activities of the above three enzymes showed a decreasing
tendency as the urea concentration increased. However, the SOD activity in 0. 24g/L and the
GST activity in 0. 96g/L urea treatments were significantly higher than those in the other urea-
treated groups,while the content of MDA in these two treatments decreased. The results sug-
gest that the added urea reduces the E. sinensis’s capability of eliminating lipid peroxides, hydro-

gen peroxide and free radicals. As a result, the non-specific defense system was damaged with

the application of urea.
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Table 1 Effects of urea on activity of superoxide dismutase in serum of juvenile E. sinensis

R#E 1K %2R HIXK XIS EIPS BIR
Urea(g/L) The 1st day The 2nd day The 3rd day The 4th day The 5th day The 7th day

0. 00 125, 46+2. 812~ 122.09+2, 6124 121.74+4, 7224 120. 15+5. 802A 119, 2944, 5924 116. 26 4+3. 9924
0.24 142. 0343, 53 139.04+£2. 558 138.48+4, 9348 138. 06+ 3, 988 134. 5314, 068 131. 6245, 138
0. 48 120. 64 %5, 278 120. 27+ 4, 598 119, 74+6, 258 115.6145, 518 114. 82+ 4, 84b8 111. 4945, 028
0.72 102. 66+3, 22¢ 102, 244, 77¢ 99.45+5, 34 95,6045, 04<¢ 94,6614, 26 91. 8643, 79
0. 96 93, 65=+3, 359D 90. 83+£3, 509 89.324£5, 529P 86, 58+ 3, 704CP 85.17+5, 314¢P 84.14+4, 614
1. 20 83.18+6, 28¢P 79.8144. 77<F 78.264£5. 300 75,7444, 710 74,7414, 96°P 70.92+2. 790

F R BE LR NS FEHRRER BFE(P<0.05), ik EFEFRIRNERHKEE (P<0.0D
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BEHSEEENRIE

TR FR I T AR I AS [ e BE 9 PR R X AR g B A IR P RAL SR Y R R S R L AR 2, e AH R R B R
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RIEWP, A a1k, CAT W RAR B E . WA REBWRER M, bR EME PR CAT EkE L,
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Table 2 Effects of urea on activity of catalase in serum of juvenile E. sinensis

RE IR ®2R F3R S ES5X IR
Urea(g/L) The 1st day The 2nd day The 3rd day The 4th day The 5th day The 7th day
0. 00 8.09+0. 5124 7.4%0. 3824 6.78+0, 5224 6. 58+0. 3934 6.2510. 3724 6.17%0, 35
0.24 6.3140, 458 6.0940. 598 5.46+0.51% 5.00+0, 34%8 4,8240, 288 4,610, 35bF
0. 48 5. 480, 45b8C 5. 000, 56°5¢ 4, 80+0, 55b5C 4, 4810, 3948 4.27+0.28°B 3. 8940, 49%B
0.72 4,460, 46D 4.4740.47¢ 3.7940. 49CP 2. 6930, 47 2.35%40. 30% 2.042%0. 46
0. 96 3.7940, 74¢PE 3.22+0, 2440 2.67+0. 344PF 2.61£0. 64cd¢ 2.2140, 224 2.1240, 51«
1. 20 2.5440. 54 2.27+0, 330 2.19+0. 326 1.85+0. 36% 1.4640. 310 1.3240, 41

B RAANBE LR ANEFERRERBE(P<0.05), LIRKE FRHRAERKREE (P<0.0D)

2.3 REXNFEAEEHENFTRARE K-S HBBEEAZW

TR IR G I0 A R R B ) PR R e AR G B R S R LS TP A BEH K-S BB IR M M R4S SR WK 3. 0. 96
0. 24g/L BEHA P EHBEBMFES GST EWEF LI KA A ZBEEEMEE REKEHEMERAT
FeR S, BB A BMAREE FIRN R K, GST EHEZ iRk . UL R E IR B WK Ay K, 18 7% A ) 9
JER, AR BB B B AR B B S AL R RE I R, P AR BN B SR E I TIRE T RE.

%3 REXDELEEHEROFDABER-SEBERBAMMNZIDGST N840 .U/mb

Table 3 Effects of urea on activity of glutathione-S transferase in serum of juvenile E. sinensis

RE HIE ®2 R EIR HaX B5X BTX
Urea(g/L) The 1st day The 2nd day The 3rd day The 4th day The 5th day The 7th day

0.00 108. 0112, 9024 105. 42113. 8924 105, 01412, 3124 104, 6311, 5524 103, 54110, 632~ 102. 51111, 4622
0.24 133, 84:113. 40%pAB 127, 68417, 79=PAB 125 15+12. 43=bAB 124, 83-+11, 0426AB 123 44412, 56048 121, 54410, 71048
0.48 98. 85117, [4#bAB 97, 574 18. 84=bAB 91. 891 14. 36°bAB 85,93:£13,56%48C g4 03410, 33bABC 82 32410, 5004BC
0.72 79,194 15, 44beAB 75. 324 14, 98beAP 72,5612, 59beAB 71, 04+ 11, 95beBC 68. 12113, 43beBC 66. 521413, 945BC
0. 96 111. 54+ 16, 598 108. 14415, 6148 106. 67418, 70°8 97. 31413, 02°KC 96, 37 +12. 14°dBC 92, 86+12. 50C
1.20 75.12415, 59<8 74.29412. 164 70, 322412, 39<B 69. 26114, 89 66. 17413, 034¢ 63. 18112, 47

F:EABE LR NS B RRERBEP<0.05), FARKEFHERERREBE(P<0.0D)

2.4 RENDELEEEDFTII _BEIENORW

KFZFEMAFTRERIREN P EAEENEIN _BEBOEMAERNEL 4. SRELEAHHEE
FREE Y E K, MDA B & BZH EF MR R AL, 0. 24g/L EA TR BB B O ENRE BN
B5x A S B (EH AR R R AL, B S5 MM LA KRB, MDA & &1 E , o 4
REREZ B B IR, PGB BN AR R, TRER B T R E RN AR Z R — B
Bt .
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4 REXPEZERHENE T B S RRIE (MDA 3 /7 847 . nmol/ml)

Table 4 Effects of urea on MDA content in serum of juvenile E. sinensis

R#E FH1X ®2X 3K FA4R Fs5XK FTR
Urea(g/L) The 1st day The 2nd day The 3rd day The 4th day The 5th day The 7th day
0.00 7.65%+0. 36%4 8.0610. 40°* 8.3740.472A 8.6310.3724 9.3340. 634 9,700, 504
0.24 6.49+£0. 494 7.07+0. 70" 7.83+0,56% ‘ 8. 3240, 42%bAB 8. 3440, 4904 8.73+0, 5227
0.48 7,980, 8548 8.62140. 61208 9.7240. 5148 10. 0440, 51b8 10. 74£0. 543048 10, 98+0. 528
0.72 9. 590, 52bBC 10, 290, ggbeABC 10, 7740, 51PA8 10. 96+0, 378 11. 76 £0. 51548 12. 4440, 3948
0.96 9.0640, 61BC¢ 9. 3340, 49¢d8C 9.6240. 628 9.98+0. 70 10. 6140, 96¢B¢ 10, 981+0, 68C
1. 20 9. 86+0, 784 10, 2330. 584 10, 80+0, 56 11. 40-£0. 54C 11. 9640, 70¢ 12,300, 40C

T FNBE R NS FBRREREE (P<0.05, L AEFEEREREEE (P<0.0D
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3.1 REXMAPEAEBEHE M FTHERLELEEENR D

U 8 T A G R A6 B (] 9 JE K, (R A5 v A A K R R T B 4 Y S R R I 9K B o Y R 8 B K R T
BHERREHAEZRFEB B CGEEIESE 20060, BN Ve BEEZHEE PHEREELK AL S ALP M
ACP i H:  BEAR SOD i, e ki B E A K W R, e A N BESHERRERER N (EEETS
2003), MASCHFFE S R A ), SOD 5 ¥ #9 BRAK 5 FR 3R B K B2 AIA (8] 2 IE ARG, v LAHE I A , P AR g 2 1% 4 1
R ATHERHTRERAMSEAN KR A HIE,HET KEK SOD, #15 SOD HiE MK T |A., EIEY
EBEANT A 8 AEAVE R RE =4 BHRAEER, & TP ERSHE B B ENRERBREN, REXTH
A EE, A ERERREEA P, AHARTEASHERAEZTVH . FTREEREARERNE, SR
BN ENARE AR E . 72 0. 24g/L IREWE b, ARG B4 175 H SOD 3 14 bb i B2 38 K, AR JE B
gt — 05,

3.2 REMNPEGEEHBEOFTDIELSBEIEAORW

BEA SEAY . S8 HHEME CAT f7EM: (Kono ef al.  1982;Escobar ez al. 1996), CAT {g
PP IR BB IR S R E UK AR R T AT AR SRS MO 4 R 40
RTHEZHTAMENETEEF. AAKBERTUEE, YREFAB P LA ESEOEAN, I T P REEE
YIEENB S EEY B, EE PR BEESBEFAT RERN CAT, 2% CAT BB TR, REZFZIE
# Reochromis niloticu #8 9 CAT WiEMWE, K UZFRMWED F AR CAT HHIERE, SOD i th 2 B
{E /A2 4k (Bainy et al. 1996 ),

3.3 REMNPEFEEHBEOFHSME K-S RBBFTEARE

AR e H K-S BB B A REAR Wb T A H K (GSEDER A AL BT HEKAMBHER. Sk s
BEH Bk & B e B at, HEER B ENRCR S E k. KPP IEAEBEE N 3. 0meg/L HIKIFTF R 5 8d, &
JBE R 59 6 S0 20 o A B IR T R, CRE AT B P A R R & BT R GEREIE 200D, EARRE P, MR
R EHI I, ARG B A T D GST B, A AR BB AR N AT B B IR & BT R R T PR
BEYEBENF RIS SN A dZEMBE T 18 PR B A B WEIIRE T M, AT fE Sl R B A
R B BTG R T B X 5 BRATT A B A] 306 B 45 R A — 2K

3. REXNHPEGEEHBENFIR_BIENRE
HAE BN RS B E iR E AR 6% ~8%, IREFAPELEELNBAN, 2RB=4E KX
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B g SRS R R L R EE R Y R AR A S EE A
. WAL RATLIE N, 5 SOD WHH K, Y SOD iHH: TR, P RBEEMBEN A B ERHT BER
H AR, T B S RN, R S il TR A G R R L R R R BB, R TR R P R R

BRAERKIRESE.
4 ING

18 i P R rh A B R 4 B Vs PR AL BB i R AL SR A B H K S FE RSB E MR B A &,
PR AW R B P ELB BN SRERERBR TR, BRBEHBEHNENNOERAR, 2EHER
FIREABTEEHE SN G A RRE RFREREN, h AR BB RN RBHLRE T M. JEBIFE RS 57
B REERNRHIKREE N EEERZ —, KRR ER G E, R EKBNEYERE
R, OR AT BRI/ X A0 SR B R A A AR i . AR5 v, 0. 48/ L Y BR R UR JE Dy B [0 % 9L 0 L ok
HIRIREER B /R, GIREWER 0. 24¢/L I3 MBFHEMHC 2 Z RN B ENZ I, B0 E DN _BHE
BB EF. B, 7SR AR i B HE— 20 B 0 bR R e 4 B A B AR R G B HILRE I B i LB, O RS R
Tl A8 20 0 e AR 42 110 0 2 19 T K A
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