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W T e R B X AT P b R 0 R (] e BE B 4R B 5 ke Il A R R . R R R
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B AL B 7 3 B By B AL BB SRS R T TE R B R R B AR R o 240 MY P £ L
EFERRNHERRYNEEENFEAMSRRDRT BREERENEM, SEKN RZIER HERNX
RN SOD BA Wk B BB IhEE, 2 SOD B§ % /1 MR eT, YN B BER B £, B3R BEAL.
R RBI AT TR A55EERRAE™. SOD FHHEME KRR B THEER O MiEH, H B 5k
YR B VIR, B 28 FRAEN YR iD R RAILR K GECR L. B T8 X T AR 2OR ¥, 2
—FIEFERRNITR, EANRFEMBE T MERA K P ORT  EIFEAREREEEZERS. &S
ZERBNEZHRRS EXFZS5WHAEXNE, MAKCRELRE SECYBLBELEYBTREFEER
e ERFARRIEYENERNET . BE-BEIBRMENEY T ERE;CE TRARRYEES, ¥
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B B A FH BT L A B 2 SR FLAA BE X R R AL SE IR AR 4.
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1.2 REs
EEERE FRNE 1 R, LRAMEEEMBASPRN —EBYWRERS. g5 %% 0,15,30,45,
60 mg « kg™'. B MBLFR S ESRN 11, 12,19. 10,30. 27,49. 18,63. 48 mg » kg™ . FI R E121. 6~1. 8 mm
KE 0.5 cm BRI, 40 CHAE P T /5 MO E H R B4R TR TR RAFEA.
£1 AHARMFTBEBES (g ke™)

Be A8 TN R EkE mER Bk Am 4 P Ve #@RW H4EX
aF/ 300 40 180 200 200 10 20 2 5 1 1 41

LHARFBYWETEESFIEMNMBRRH)  VA,3 000 000 1U; VB2,480 mg; VB6,360 mg; VB12,1. 2 mg; VBI,
20.0 mg; VK, 20. 0 mg; H &8 ,170 mg; 4= ¥ ,10 mg; VE,3 000 1U; JLEE, 8 000 mg; iZ 88, 800 mg; 8,200 me; EALIARE, 8
000 mg; VD, 40 000 IU,

b ETWBY (g 100 g71):ZnS0O, ¢« 7TH20,4. 085 g;CaCO;,16. 4 g; NaHNaH, PO, PO, 14. 8 g; KH; PO, ,33. 76 g;CaCl, ,
6. 664 g;MgS0Q, » TH,0,8 g;KCl,2. 24 g; AICl; « 6H,0,0. 096 g; MnSO, » H;0,1. 145 g;FeSO, = 7H:0,9 g;CoClz,0. 141
g2sKI1,0.18 g; R LA 4K ,3. 489 g.
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725 BB KB 7K #8 (Thermo FORMA); 751-GD % 4o W40 e B i (L AR 2B BB E R A 8] ; VIS-
723G W A JESEEE T (AL R ER A T AR A 7D 22R B AR BB LY (FEE) ; TGL-16G-A BEA B L L
(EREREEET D IY2- I RBH AR BN (TEFZ R BRI PB203-N Bl T XV (L%
WA 8- FE R S NE A BR A 7)) s MLS-3020 4 & 58 FE K 8§88 ( H 4« SANYO 2 ) ; PHS-3C BB it ( L
MRS BB EEETETFRE ).
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BX 850 pl JIEHIHN 50 p] MAEAES, FEBSIE LB TF 490 nm K F U & Yo% B (6 (0OD490) , 4bg 10 s
TR ELE M 120 s. BB ET MM E G450 OD490 10 0. 001 2 1 ANEGIEH AT,

By E AL BEIE Y : i pHG. 6 BERRFF B rhIEECH) 3.0 mg » m1™! L—dopa;0. 10 mol « L.7! pH 6. 6 9 BRe4
L :1.0 mol « L7 K, HPO,(38.1 m)+1.0 mol » L' KH,PO, (61. 9 mb.
2.2 WST-1 ZRiEEELyELER

SOD % #y E R A B el &Sty WST—1 36, WST—1 Al LI EM SR ENBEHE T
R 7 A K VA ) BF e bk, 2R A AR T A SOD # k. B X WST—1 =4 4 b a4 #7 /1 i+ 8 SOD
R /1.

R 25 R

D % 20 pl BEEBEBEKMAB GNP,

2) &P MA WST TR, MBS v ARG TR

3) £ 37 CF#53% 20 min.

4) W 450 nm 4bH O. D fH.

SOD # ) 3% ¥ (M 41 %2 %) = {[ (A blank 1— A blank 3) — (A sample— A blank 2)]/(A blank 1—A
blank 3)} X100.
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R Fl SPSS18 i itk AL BAN 43 W 3. 7 2 T MBI R AVONA KB B 5l #E47 A b 3, A
HTE P<0.05 KF EEZRBE, A RS R UFHE T AREZREZR, RA Excel fEE 7.

LWEA RS, X LR SRR B AT E , SR R, FEE W& 638, 45X 4R 89 SGRUFE &
KB)RHALEARBREHAYE, FHRMER 30 mg « kg™ 6F, SGR B 2 & T H Ab 9 4. 158 5 00 57 %+
JLA B % 8T 2 3% B AL R L SOD B 82 i L3R 2.
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£2 TELEHEN G AN G PR VR (PO) SOD HREER

FE MR/ (mg » kg™ BEALEW K. SOD % SOD
0 32.81 +1.06a 1.097%0.014a 0.84910. 147a
15 42,864, 10" 1.76940. 016® 1.17740. 056®
30 47.644:11, 28b 1.92740.013b 1. 09730, 228°
45 66. 694, 14 1.880+0. 016 1.09140. 084°
60 61.31%+ 9. 64¢ 1.35340.010° 1. 089+0. 115

H:A-RBRFEREFENEREE (p<<0.05).

3.1 XE®iLE PO FHERNKWE

B 1 27 VB A O R 9% BE A 9 Xk FL 498 35 o i 3¢ 0 B 4R 4 S R B RS M. BEE R B Ey 38 » of 3 b
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REU. K AR EARPREIYEREANBE, NP RLXAYETEE. BHEAYBHELKRE S LIE
R B EAYBERNE AT, ERRERTRERE THERT TR ZRAE SRSy, Nt eEes
B A S LR B S B RSD  RE R IR F 5 LR IR A K B — . A EMR
RIVERI 8~64 mg « kg 'HSERIFNARKE MER FEEREEER T RA FRER —BEH
RO BRSBTS IR B ARDRL R 10.30.50 mg « kg BB R 4R BB $R 0 FL 44 U X T B
E%[liﬂ'

7 52 36 ) FERE AP IR AN ) R 88 4 A0 o L A8 35 X L 440 S O B R AL BB B SOD . SRR 45 RER W,
TERL PR B & B FLAYIE XTIE SOD M1 PO 1§ I #A — € R, H R E B B3I 30~45 mg « kg™ ' 5
i, “HKENER, XSF AR RS R K. SOD A ER A b & XAt S48 B b & |k
Y ThEE. % SOD B , A ANM SR AL ZHW A mE, FBVBEEL, EF BRI, RERN
BE ALK - B, AT 5 B BRI R 41 SR LB SOD W& .0 W B E 4 R4 » B itk SOD 1% 1 #ik
HRIFR A& B — D BURR SN Sun B P EBEEBNHRDPRA LR P RFAEE B ER
w075 T SOD 3 17 . AR I RS BRI ST AR, FLAY IR XTI 1 48 M P SOD % J BEE W 4
BESEMENL EFA B THENEE T 30~45 mg » kg " HPHBE AR, XRWEHHEETNRESEEHT
FLEAIE X AF I 40 A = SOD 5 J7 B 42 71, #E T 48 W SRR i ST ALy PG i .

2= ST I8 PP S 0 AR X 2% 41 Il 3K R B B AL BB TR PR B B A 45 SRR L RS A0 30 mg ¢ kg ' 45 mg ¢ kg '
60 mg kg 5 B AT LA BUOMOE FLAA BT AR B B E AL B R (proPO) i Z ¥4 48 9 A 15 # i By A AL BE PO, 2
Kb T HO B BR B SRS e SR MUK B WA ARG E . BB R S 60 XF LAY XS BT M BF ST R B, 30 mg ST 1A
WEWA M P PO M. ER S MBI R I, FLANE S S 5 PO ¥ 1 B & fRDR P 4R W & 4
BT b F 5 Sun 1 X R FEBOFR B RN, 1F POEHEE R HHEBNABEE LB T
RS XAV P EERR T BERETF Y MM PO E KRR, WTHERES.
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GPU-basedImplicit Incompressible SPH Fluid Simulation

ZHANG Ying", YU Haojie’, LI Tao'™"*

(1. a. The School of Continuing Education; b, The Department of Information Engineering, Henan Radio &. Television University,
Zhengzhou 450008, China;2. Zhengzhou Institute of Aeronautical Industry Management, Zhengzhou 450008, China; 3. School
of Computer Science and Engineering, University of Electronic Science and Technology of China, Chengdu 611731,China)

Abstract: We present a Graphic Processing Unit (GPU) Based parallel simulation algorithm for incompressible fluids.
The algorithm utilizes parallel radix sort technique to improve the efficiency of neighbor search and takes full advantage of
GPU’s fast on-chip shared memory. The fluid data is copied from GPU’s global memory to shared memory, which reduces the
latency of data access and thus improves simulation performance. The experimental result shows that the GPU-based parallel
fluid simulation algorithm can largelyimprove the physics simulation performance. Compared to single-threaded CPU implemen-
tation, the GPU-based counterpart can achieve a 38. 2 speedup.

Keywords: physically-based fluid simulation; Smoothed Particle Hydrodynamics; Graphic Processing Unit;incompressi-
bility
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Dietary Copper Effects on Hemocyte Phenoloxidase and Superoxidedismutase
Activities of the Litopenaeus Vannamei

YU Wenyue' ,DU Jing? ,ZHANG Weiqun®, LI Quanmin',CHEN Juan’

(1. Liaoning Water Conservancy Vocational College, Shenyang 110122, China; 2. Liaoning Ocean and Fisheries Science Research
Institute, Dalian 116023, China; 3. The 3rd Affiliated Hospital Of Xinxiang Medical University, Xinxiang 453000, China;
4. School of Chemistry and Chemical Engineering Henan Normal University, Xinxiang 453000, China;
5. Shandong Oriental Ocean Sci-tech Co. , Ltd, Yantai 264000, China)

Abstract: A feeding trial was conducted to determine the dietary copper (Cu) requirement and its effect on hemocye phe-
noloxidase (PO) and superoxidedismutase (SOD) activities of the Litopenaeus vannamei. Results showed the activities of PO
and SOD were higher as shrimp fed diets supplemented with 30~45 mg Cu/kg diet than any other diet. When a little bit more

Cu added to the diet, its effect on activity of SOD was much more significantly than that on activity of PO.

Keywords: copper; Litopenaeus vannamei; hemocyte; phenoloxidase (PO); superoxidedismutase (SOD)



