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5- 35 bR W e X°f rp [ AR X AR 5245 D g A0 B2 % 14

wob# VL ILA L BER Lk Re L B L EE
(1 A EAP RIS B0 =B 0HT R LAY L T HE S T 2 TS 3. LR 75 8 266071 2. FHIE ks

ARl SR AR, ¥ 200090)

FE: FHAFEE 5- RIRWERE (5-Bromouracil, 5-BrUra) ALIEAN R R E B 81 E HATER (Fenneropenaeus chinensis)
3G SRV 38, RIE it 2 3 T 45 AR B e AL B 41, FFERIIRLEE L BRI RN pH %) 5- VR SR WEHE AL TE AR M2 LL e
5- R PR e S+ [ B SR A R BRI . IR (1) 5- IR g 35 A8 - [F 8 5 R AR AL 4G A IR BA R A,
B 3 2 FOAE 5O R R A B I 1) ZH 445 B4 0.5 mg/mL 6 h, 0.3 mg/mL 15 h #1 0.1 mg/mL 24 h; (2) J5.J% f4hF
JoF 5= 98 R I I 5 2 v (] AR 6T AR G ) AR SR FT PR AR B S, T pH A B3 (3) 5- R PR INE BR 5 1B B R4 44
R (R4 N— BRI RE, M BRI AT AR M40 R B W H B I B, £ 5- IR R IEIE 4 1
SR A EREY EE &S [ SRR R4, 2008, 15(5) : 860-865]

KEIA: (L ZFET; 5- RIRWERE, = [F 8 iR
RESHES: S91 TERERIRAD: A

Hh [E HA XF AR (Fenneropenaeus chinensis) & &
A6 Mg K SRIA BB R 2 — . 7F 20 tHED 90
AR, FIRE O 3 4 R R R B Y
70% LA 1 M {H 1993 4 LU H L 2 B A XA
T B i R R e T e TR B ORI SR e R
JE. EFATERLEEE (White spot syndrome, WSS) [
TR e 2 DA R o ] B OO O SR U A AE I IR) R,
BHURAE ST R AR AT B A o BE A S
[ B SRR © R AL IR AR RE . —.
M 4k %3525 7] (Chemical mutagen) 4bFH it
0 B A4 L R BE DR 52 A8, AT 51 R IR A AR
RGP E A HAR, AHERE R AT S EE
FERE, e 2R B 25 A8 1 H B—— 8 Bos i i
F L RAEME R M EER AR, 24 Hik, b
ZHERCWTZNETAARE KRG EREEER
Yeg B R E A B K s A R
I8 P, EALE PR E e SR i R ARG
AW SR LR ZEALY) 5- JRIRWEREAE A 547
I GRAT LTS AN AL IR A A, 43 M T 5- IR IR IE
Shof e ] B 6T I A R B B B I R A B AR AN
A KRR E S 7 TH R, LU — 20l A
PR T e 0P E A AR SR FI R AR S 4

I5fm HER: 2007-11-26; {&1T HHH: 2008-04-07.

XEHS: 1005-8737-(2008) 05-0860-06
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1.1 #7#

SRR R VE KB A s S5 F b [ B0 g SR aE T
2007 %4 H 17 il B30 . 4 0] (0 55 08 8 77
T om’ WK YR A, AKAR A VIR K, B E KR
12~13 °Co BFR 2 IR MR i iy N B vb 2, H F 0
B TEME R E 1 8%~10%. Yk iE 5718, 4 H
MR R FIEOL. 2007 45 5 H 7 H LG, K51
RE BRI SRR A KR A 14 °C AR 200 L (9 H
TR = 00, 7= NS SRR H S 44 7 O
KBS TEZE 16~18 C, HATIE IR WAL R4 14
B

1 % 5 AR . 5- R FR B8 BE (S-bromouracil ,
5-BrUra), Wy H Sigma-Aldrich 24 &, & + 4 ‘C Ik
M ORAF. 25 WAECHIZ ROk (7], $ 97 75 W T ot
12'h T 50 °C Kt h o #g, 1A, R H A
1.2 5-RIRFENEALTE
121 #RLFETFRERLIE KA —RER
IR M2 R B, LR B 2 1~2 4 il 4~8 41 fd.
16~32 41 i DA R J5i iy B 00 AR i O SE 30 6 e 5- 1R
JRIEBE W FE 43 28 0.1 mg/mL. 0.2 mg/mL. 0.3 mg/

HEEWB: &5 E bl R AR TR (948 1H4] ) TH (2006-G55B) ; B X BARRE ST EH (30500378) ; E

FHE A KB (863 714 ) TH (2006AA10A406) .

BRI ot (1983.11-), B, W+, EFEMNFXAMEEE MIF5T. E-mail: guangyan.lai@gmail.com
IS : FI5ED . Tel: 0532-85822959; E-mail: gywang@public.qd.sd.cn
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mL. 0.4 mg/mL £ 0.5 mg/mL, &M B4 1 A0
B2 AR B . B AR AL AR HAR 15 em
(0 5537 LA HEAT, BB 57 I RCE 29 5 000 /52
FhOW, {520 BN 8 T 55 9% IR O # hlAb 3 4
PRI —ZrE, A ALY E T 70 cm X 40 em X
30 cm ¥ERME T .

A FEFF O 5, BB 3 h 43 A AN [ A0 R 4 B
FrIL A BEALIREL 100 #5205 51, F I 8 B 4RI 7K ¥t
3 WE, BT 200 mL AR AL, SR AL R
HAIERE 3 NES.

I E I . ISR (7] #E T
b B SEAG W R s LR G TSR 45 R e e A
S 5- IRPRIEIE A0 PR BV LY 0.1~0.5 mg/mL.
1.2.2 BE.EEM pH X 5- iRIREIE AL TERE A
BN A AT S K B, B ST MR L AR R A
pH X} 5- JRIRIERE AL IR IR . SE5 50 1% 3
AMEEREE (17 °C. 20 CHI 23 T, 3N EREE
(24. 30 F136) 13 /> pH F#FZ (7.6. 8.1 1 8.6) %t
MRIEAT A3 . oF AR 3RS A RL 23 S %, Ge it i
b, FEEBRLBARLLT Q1 °C, HE 31,
pH 8.0) NHNEAZFI 4L FHLH A0 H AR R Iid AR 7
bR AE Ay %ot e

A SE BT A AL 3R 4 AE 200 mL ) e AR ok
1T R BEH B TR HC B 47 19 5 mol/L NaCl 1%,
pH 6 & A i 4G Bic = 47 1Y 10 mol/L NaOH %5 ¥ Al
36%~38% I HClE A% . S A 335 B 3 MEE .
1.3 #hikiEs

MR 1.2.0 FISER 4550, 3 Mk E S
N A] [ 20 &5, AFZH NS 5000 D32 REOR. RIS
5- R PR W E A IR AY JS , B 41 300 AN TC T 4h i
WATHE . BRUESYENAEKAML G-
e BRA HAGN AR I8 7R 75 3K, 23 4R SUHE 4 (Di-
crateria sp.) FEALE B . (Brachionus plicatilis)
X H (drtemia sp.) oL RN TECG AR CK
SRIBERL ) o B H HEIE VO A R DL R L
RIEEIEAF R B BT IR, HW T
M. Gl & K8 W Bk s AR A Z .

2 BRE5GH
2.1 ACIEAARL. 5-3R PR NE K BT A0 A TE e (8] Xof B
&SN

AT ANIRNR B B BRI AR R A2 AN R 5- IR PR I DE
AC TR Y AN AL BRI (] ) AL R G 1 FfroR . LA,
1~2 40 3 4~8 40 M08 16~32 4A 38 Ji 1 4 %

AN KL FRZE B A R 28 0 — AR AL E, B DUAH [R] Ab 3
ST RS AU AL R R 100%, & 4bFE 41 5 2
FEAR A AR AT AL 2R . 4 /0 BRI — fh b 38 T 1) 5
1h 23 H Ky (87.33+3.63) % (88.00+3.61) % (88.67
+2.08) % I (87.67+4.04) %.

i1 AT AE & ARG R E BT AR kAT
A 3R, VR 7 Ak 2 5 155 73 0] R B 1) 388 v B A1 AE
Aib TR PN AR R 0, S I 7 A 2 Ak B T 1) 1
HhnTi A . BEAE AR & B I BRI B, 78 AR R 4k
R RO AL R [B] 4 20T, A 28 50 1 n )
B, HE o A — IR FE (1) 5- PR ISEmE 6 A [ B AR A
10 B TR RNV BB VR iR R 8 B S SRR RS . LA
Ak FRAR P AV AL BRI 1) 3 79) 24 0.5 mg/mL F19 h 4431,
LG AR AR R 1~2 40 IR IR AR I AL 20 (6.11
+2.88) %, 4~8 4 JL I (1) AL Z 4 (14.89+2.29) %,
16~32 20 F BRI AL 260 (16.41+2.88) %, T AL 4R 4k
TRAS LA R i B AL ZZ MIA B (46.95+1.98) %
2.2 {ERE% B W E o E A 3T HRAE Bl ik B B0 %
SR H5-iR BR 1 I AL 2 ¢ EE AN B /]

FEI (LDs) il LN EES
B, I 5 AR S0 i A 15 2R PSR A A B () ) R
WPE . AR 125, TR P B AL R R AL
B IR 1 Fs

SEREBH I AL AT, LA 5- IR JRIERE AL
e [ B 6 AR B2 8 B, B0 A FRIY B A SR IR
RAFHBOCLAE T B A R P AL IR A (RI 45 0
0.5 mg/mL 6 h, 0.3 mg/mL 15 h i 0.1 mg/mL 24 h,
23 RE. HEMpHXTS-RRETE A IESIR IR

PLAR B 22 I i BA R R AR DA A SR A AL, A 2R B
4 3BT 1] 43 5 4 0.5 mg/mL 6 h, 0.3 mg/mL 15 h
A1 0.1 mg/mL 24 ho & J175 720 77 6 B4 99 40 R
(94.67+1.53) %, 0 5 42 70 B 4R 4 A4 T % B4 0 4k
3R (62.67+1.15) %, (60.00+£2.00) % 1 (59.33
+4.04) % HIFEAZ RIS RUE 2 B,

G2 NFE T =i ORI, iR X 5-
TR PR T I AL HE Y P T X O A2 R BN G4 2R R
& (P<0.01), 1fi pH s M A B 3% (P>0.05) . % &
BRI 2= KPR # 4T LSD 2 EHR, 45 R B, 17 C
20 CHE 34 T MR AL 2 2 3k (63.963+
13.224) % #1 (60.111+11.686) %, & & & T 23 ‘C4
£ (47.519+22.265) % (P<0.05) , £k £ 4y 30 4
T B AL 2k (69.222+9.724) %, B & & T #h B
3 24 1 36 [EAL 22 (61.852+11.779) % FI (40.519
+16.308) % (P<0.05) .
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 6 9 12 15 18 21 24 3 6 9 12 15 18 21 24
Ab N ] sh Treating time
© 100+ °
= 5
z 2
2 80F i
L2 2
1= =1
= =
] (9]
.z 60F 2
s =
3 123
4 4
2 40F =
~ =
o 20F p
= =
0 -
3 6 9 12 15 18 21 24 3 6 9 12 15 18 21 24
M3 u] /h Treating time JEPENS W] h Treating time
— 0.1 mg/mL  ——==0.2mg/mL e 0.3 mg/mL — .= 0.4 mg/mL —.0.5mg/mL

1 5= IR IRUEIE AL SRR L 25 6 ()0 ) . 7 B B AR A AT o U £ 4 Y
(a) 1~2 AN (b)4~8 A H; (o) 16~32 s (d) IR
Fig. 1 Hatching rates of embryos at different developmental stages after 5-BrUra treatments of different concentration for different time

(a) 1-2 cell stage; (b)4-8 cell stage; (c) 16-32 cell stage; (d) gastrula stage

F1 SHAREEBHERERIRIERE L BITEA AT 5- RRMIE AR FTE R EF LR E

Tab.1 LDs, concentrations and treating times of 5-bromouracil for F. chinensis at different embryonic stages

R AbIE R E MR /(mgemL ™) X o 57 4t.28 /% Hatching rate
I\ N —
Materials Concentration SEFER R /h Treating time (X+SD)

0.1 24 49.62+1.53

1~2 Z ffL 0.3 9 50.002.52

1 2 cell stage 0.5 6 54.20+2.52
0.1 24 56.49+2.08

4~8 A 0.2 15 49.24+2.65
4-8 cell stage 0.4 6 53.44+1.15
0.1 24 53.05+2.08

16~32 41§ & 0.2 12 53.05+4.04
16 32cell stage 0.3 9 51.1542.52
0.1% 24" 51.91+4.16

A 0.2 18 45.04+4.62

EyE . 03" 15" 48.09+2.00
Gastrula stage 0.4 9 56.49+6.03
0.5" 6" 50.76+4.34

T A ROREE L EIEIERE B < BB T IR ML B R4

Note: “*” shows optimal embryonic stage; “*” shows combinations of concentration and treating time at half lethal death.
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F2 ARELELEGTHREHTIFZENNILE B
Tab.2 Hatching rates of F. chinensis embryo under different experimental conditions X+SD: %

525 %1% Experimental condition Mb PR U RN 4R 28 B ) 2 4 Treatment concentration and time

BE/C %]}EE pH 0.5 mg/mL 6h 0.3 mg/mL 15h 0.1 mg/mL 24h

Temperature Salinity

17 24 7.6 72.67+4.51 47.67+4.93 69.33+4.16
17 30 8.1 80.331+3.51 69.3345.13 77.331+3.21
17 36 8.6 41.67%0.58 59.00£3.61 58.33£7.09
20 24 8.1 62.671£3.06 69.6711.53 71.00£6.11
20 30 8.6 60.67£2.08 68.331-4.93 66.671£3.51
20 36 7.6 35.67£3.06 58.33£5.51 47.67£3.21
23 24 8.6 62.00£1.73 63.6713.51 37.67£2.52

23 30 7.6 65.00£2.65 80.67£3.06 54.67+£13.32

23 36 8.1 17.33£2.52 27.67213.06 19.00£1.00

2.4 5-RERMENEXT Fp [E A MR 40 % B HI 200 FIALERA; Z 113 Z MR A, X 41H 0.5 mg/mL

5- VRPRWEIE S} T (B AR WR 444 e S R SR
SERANEE 2 Fos . U5 AR AL SR 20 & S RO R 1) W
K TR (P<0.05), 4R 20 T B R AEAERIR |
NV DR S TN IEE VA DI SN RV DR
RO (Z 1) AUEdF (M) — {188 (PL) A&
R MMAEERERE, AL TR Z 1. 215 Z
[ FE e, b B A R 3 i T HAh 3 MF AR

-1
W4/ Control g 0.3mg - mL

WA REEZES (P>0.05) A=A 2 4
WA ERER (P<0.05); M Z IIIJFE, %t
WA S AZ MAFEERERER (P>0.05) . i
RF A S Ab BRI FE TR A, S- SRIRmERE ST Z 132
SRR E M 2, T Z T2 S5 M8 iR AR
ERTE S AN

=1
B XM Control g 0-3mg* mL

120 120

Y mo.1 mg - mL' B 05 mg * mL™ > Mo.1 mg * mL" =05 mg * mL”
g 100 2 £ 100f by
= =

2 80 = 80F

3 H

” 60 ” 60}

< <
40 § 40t

H *a
) # a0
0

z1 VAl zI M PL
%114 % ® ¥ Developmental stage

2 5- RIRVEE Ak TR or o [ A RS R I AT U I A AR AR A R
N: JoFahfd; Z 1 BRI Z 112 3R 15 Z 1L ERIDYE; M: BREF; PL: AFAF . B — KBRS AR SFEEREREZE (P<0.05).

Fig.2 Effects of 5-BrUra on metamorphosis and survival rates of F. chinensis at different developmental stages

N—-z1 zI-z1I zN0-zIl zlI-M M—PL
%114 % ™ ¥ Developmental stage

N: nauplius; Z I: zoea I; Z 11 : zoea 115 Z I1I: zoea I1I; M: mysis; PL: post-larvae. Different letters in the same developmental stage mean significant

statistical difference (P<0.05).

3 Wi
3.1 S5-RFRBIEREFMLEMEXNARELZE MR
FRRRIFAL R A 22 0

AR T —RAL SRR B AR E B ISR &
R TUE BN A B SR R S0, = B A7 AE PR ANIR] B

e ™ Ty AR AR U, B A A (K TR
CEIE ) B A E A 20 LB = A AR
Wi s 3L = S AR AR B UG, BB b A i 5 2R
TR Ay 22 K, 15 S S AL A4 7= A B AN ) S
Wb, HBEAE AR N b, ASER 4 R
BT, A6 — 52 B AL BRI 5] )55, R e 07 A 24 0 2 Ab PO
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864 B K RS

B15%

FEE B 38E Tni FA AR ZEMR AR IS LT, IR AR I AL
22 B A AL BRI (A) (1 39 A0 FAAIR . BRI, 7 20 T Ab 2
R X b B R (G B R, MO FE 43 e S A BRI
M zEE1ER .

AL RL AT AL I R B W B 5 — MBS DGE
. AE KR 16~17 “C R, m [ B X R 528 U9
HE2HMMBINF 15min 4, N4 AREEES
4 H EAFI AN 16 ALK E 2 32 41 149 75 55 min,
0 U M T A R 45 s A 10 h 245 L P59 R B0
ANE AR AL T FBIE AR 248, 5- TRIRMERE
YR DNA e A ge4s W At e Ry,
5- YR PR MR Kb 3 A [ B ORI S B RS G AL HE Y
BYSEIR, LR AR R A ERR R B H
B 1~32 2RI H ) JEAT AL IR IR AR 0 O,
K. Bk, A HEEL EREE, EE AN L
J5 o BAAE A if A BRI B A £

e B A S i B A o Ak AR R U )
EZH WRBETEMTHEEEANENEES
/ORI N e S X2 1 N X
[) A s Ab 3R B, SR 19200 2 BAE A AL 33k B A
ACFRE ] (3R 1), A sEhr i A3 T — @ MR T -
32 RE. HEMpHXTS-RREIE A IESIR IR

B G kB AR LR
R fEEBE AT, o E B RS2 R R IE W
RE MRS LR 26 C, FHRZE11C, BiERE
O 18~22 °C M. ASZIG BT 3 ANEE BRI B YR
FRBERKGREGHE, B RER, BERE
FoFE e, A 33 R IR ) AL R B T PRI, LR 17 C A
20 C AL AL R B3 = 23 TR AL R,
FUNRBEXT 5- PR RIERE i) Ab FE 5 R P A 2 R

B R T E I R R AR BB R 1
V. P E B R G R B s 2R T
H 24.54~35.08, 7] DL IE & W OpY R 2
23.82~36.97, T it 5% 4k FE S 4 20.35~39.13", Y
R T 7 f) PR a3 TR PR A, MR AR R B
FEARLE B LRI N . EE 20 5- IR IR MERE b FE
I, A5E% 3 AN EMEYRERR ERRE. H
E0 PR BT 5- VR W e A 2V i 1) Y AT R
ERm . Hob, Bk 30 B IR L E T 24
H 36 B AL 2R, R R 5- IR IR MERE VR R P
A B E

o [E B0 R A R B AT pHL A 2SR LU A%
W A5 T BLIE 5 R B [ pH o [ 2 7.504~8.78, Ho iy

it pH JEF 4 7.84~8.6" . A SLH2E R GIR, AL
JIT 16 pH B B IR B = 5 ) 0 A% 28, 32 0 TSR A 0
pH % 5- RPRMERE AbFE AR R B .
3.3 S-IRFRMENEXT A [ B 4R 4h 8 2 A A0 AR i
g b A

R SEIG R 5- YR RERE A B (14 I B X R 4
PRAR 5 RO 15 1 0 RO 50 5 SRR W, Sk L 4 5 A il
TR R T 5- JRIRMENE AL PR BTS2, AL IR
PR GRS H 5- IRPRIERE ], P 45T
T EERHE ZI-Z 1. Z [ —Z [ILF M—PL [
TARFET . WERZEERE, 5- IRIRMENE LI F 2
RIARRIET (EW4E N— BRIL) &F,m
283 5- IR AL H I ORI 2 5 B 404 BE A%
IR ZE S FIFUR . Xiang 25 U 008, o B GHERS)
HRBERT ETERAAE Z I -7 [T M—PL,
SRR E AR KRR LA AR E . ALK
FIT SR FT R A i Ay T — B2 o T B RO = L ) 52 K O
M52 2 R W& A B BF 1 T S % AU A7
TR 75 5, U 5- IR RIS IE AL IR A N—ZI, Z1—
Z RS EAMIE R T 52 7.

B k-
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Treatment factors of 5-broumouracil on Fenneropenaeus chinensis

LAI Guang-yan'*, KONG Jie', WANG Qing-yin"” ZHANG Tian-shi', LUO Kun', HUANG Xue-qin'"*
(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries Re-

search Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2.College of Aqua-life Science and Technology,
Shanghai Ocean University, Shanghai 200090, China; )

Abstract: Artificially induced mutation by chemical mutagens plays an important role in new variety breeding of
crops and micro-organisms. And a lot of new strains with new commercial traits have been produced. However,
few studies are reported on mutagen’s application in aquatic organism breeding, especially in marine shrimps. In
the present study, embryos of marine shrimp Fenneropenaeus chinensis at different developmental stages were
treated by 5-bromouracil (5-BrUra) at different concentration and duration time. To investigate the influence of
environmental factors on the effects of 5-BrUra, three temperature (17, 20 and 23 °C ), three salinity (24, 30 and
36) and three pH value (7.6, 8.1 and 8.6) were set and orthogonal test was adopted in this test. Metamorphic rates
and survival rates were obtained under different treatment conditions. Results are as follows: 1) The optimum
initial embryonic stage for mutagen treatment was gastrula stage, and three combinations of treating concentration
and duration which could induce 50% lethal death were screened as 0.5 mg/mL and 6 hours duration, 0.3 mg/mL
and 15 hours duration, and 0.1 mg/mL and 24 h duration, respectively. 2) Temperature and salinity significantly
affected the effects of 5-BrUra on hatching rate (P<0.05) while no significant effects of pH was observed within
the experimental pH ranges (P>0.05). 3) From the stage of zoea IIl, no meaningful differences were observed on
the metamorphosis rates between 5-BrUra treatment and control groups, and 5-BrUra treated larva could normally
metamorphosize, suggesting that 5-BrUra mainly affect larva on the early developmental stages from nauplius to
zoea III .[Journal of Fishery Sciences of China, 2008, 15 (5) : 860-865]

Key words: chemical mutagen; 5-bromouracil; Fenneropeaeus chinensis
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