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XOHA XHIF, 5 RTER, Q1 R

FHUF A BB G R R E AT IR SR AL P B 2 — , JUICR 7 L SR HL P E 33 5F ( Pengeus
chinensis ) A EM A A EHAMME M I TEFEERL. ZRHEA—BETATNEZSATF
], BRETFHAERIFY 10% ~20% WHIFFE T, EHEE TR 70%, B EHL~E, 1993
UK, VAR REARENTREERITRALR AT ASETRE 7T AEDNHEDE
PR, AT RUAR KR R T X IFE BEA A A MR E . ME ERES AN RTERE
LU, ABRBENRAETE 190 FXEHM, BER—ENAEE. TEBMMIFHE19%86).
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W AT RARR SR ERTE FHXR. BN TF 0 NE LR TiEES
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( Penaeus monodon ) LR A $bR . B Wi i A& 0L H #b 7 M 530 P4 3R 38, Lightner [ 1083 ] 50 5L 5 19
RTEE ARG FEFH A B 43 UF ( Penaeus japanicus ) . FB & X IF(P. merguiensis ) 1 B ] i) 5%
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{2) BIMSCSF 1991, RSFRITR IS RITIC(EEHH ).
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1.1 FRRRE

FIFESS R NAFEN L. O . FERE S RILFAILILSH, REFEA
5L MGAR, HHEER S, EFLRE, ’

1.2 HHER T ETEE

2R SR SS9 ARSE R IRAE MGG AR ik, TR0 25k MO — SH B 50 S R y
AT . WA RERELRE R, AFRITREIREN, I RHA DR, 1%
FIRET (1989 ) T A B TEE,

R FRIFH A E £ B K E T S00mL i & BB A ikl £ 6 AREIREL
R 75 AT 4 G By B L BESE AV G

1.3 BIRLE .

1.3.1 B3

6 S0L BIBERBGT , 7 241,45 34, BHHSRK 7~ Bem WRRIF 6 B, 55 | 4 & RM 2
WH BBEEE,2 BRI EDM, FMA), 5 1 948 X808 4 (WiiH. 8 XK#kK 1/3, B8 »
S ERERN 2~ dmg/L, TR ILHAT 10K,
1.3.2 i

O 30L MBI G4y 3 4, B 360,58 | HERER NS, SRS 6 BEK 7~ 8cm i
B 5 2 s ICE B AhME K BRGNS 3 R IRERYF 3 B O BBARYF 5 3 IR IRk B i

IR I AR 6 R, 5 R IRAL 4 0. S A SEBRREHERE. .
1.3.3 EH&R

P BT (10801 r s MR IR P S IR 4 B A 40 B4 S R TS K B SRk IR 98 38 1 30T HE 5 )
48 /I, SRR dhe SR AR KR E T AAESERE 1.2 % 10° ~/mL i <

1.2 10° 4~ /mL R F0 3 B BUE L O ~ 10cm R FENF 27 B, 3% F 91 0L HBfr . &G 3 &,
34, E1HEASREMN O ImL AEM K E2HEREN 0. InL, 1.2 x 10° /mL A&,
FIHAES 0.1mL, 1.2x10* ~/mL 40 B &, S5 B 2 WYMo, & A A 4 K.
I S BRI R . -

1.4 BHEAARPO)E ik .

PR 2R B 550 5 DA FE e BB i 3K, 3B oK A 40 b, AR o o 1 I AR S O BSE L B -
DOPA R 4 . 225 Horowitz F Shen[ 1952]F1F  HS[1995] F 3 #17. 4 3mlL 0. 1mol/L
L-DOPA % 10 L MM EEEB TERES . HK 2 o8l 490nm HE T HELEM(T)  RE
A=lgl/TA B L E A (A).

1.5 I 28 BRI B2 i3 .
S - FEES TR TR [1992) ee, FH¥EHE 3%/ /0 —IEBERR 40 28 ab ik iy 1 G 9%, B A O TR
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2.1 HESEMEE

HORILEHIFSREROHAN 6 REMMITA IR . LB . FmeEMBEHARESIEER
AT FR 1) FREFE LM K B EUHIE B (100% ) PR ¥ 2 (37.5% #1 509 ), I ik
Fim A AR 8 R(12.5% ,33.3% 1 25% .16.6% ), IF ' F B 16 40 1 & B 224000 100% , T % %
BELCERN(22.2%), MEkEEHMAE, CHFAREERSHEEZNE (19205
RigiE.

F| 1 IEEDURE A A AR O 2 SR S B R
Tablk 1 Results of bacterial isolation from healthy shrimps, and white and black spot disease shrimps

IEFEF B BET AT ELPIRGAT
SES(EHER(E)HER(%) SEE(R)AEE(E) AER(R) 48EE ) MER(B) MR %)
iig . 3] o 2 222 8 3 a7 & 6 3 50.0
m # o ] ] 8 1 12.5 6 2 3%5.3
# 4t 8 2 25.0 [ 1 16.6
B i o 9 100.0 8 8 100.0 [ 6 i00.0

AT MENEARE S0,

LA L& SR rpor A 4R B LI O 3, R S0 2 2 08 5 WU ( Vibrio damsela ) , B 3T ML 3K B4
(V. parahaemolylieus ) , LR BN WG ( V. splendidus 11 ), 383 1 ICE (V. proteolycus ) #1815 9T
W V. vulnificus )5 o [RII2R 38 WO % 975 T b /K 6 00 I RY T 3 2K B2 69 4103 LA B 355 ot AL o O £ 3
M S 10~ 10° HE. BERSEXMFREN SR AT

2.2 BEHLREE

2.2.1 ERm
ANGRENFH O BREIFEREERETIF 8 0 2K, EZ 10X, 18 BIF I REAR
B (FE2), X—XWIFLAHETH BB A S| EHRER, R ERITIERAEE
gt R, SRS RS (1992 HUE R B X ¥ O B AR A HIA
F2 HirARERATIEREBEIE
Table 2 Artificial infection of bealthy shrimp by feedings with white and black spot disease shrinps

A& e SEt: 2 1

1 2 3 4 5 6

BEIEAFE(RE) & 6 [ 6 (3 6

10K EHFEH(R) & 5 5 [ 6 5
(%) 100 5.3 53.3 100 100 83.3

FIFERE(R) 839 944
B RER AR R - — — — — —
2.2.2 HFmEL

¥ L B AF S5 R W AR EOOR T A — SRS AL FT IR IR, 10 KA 9 RIER IR AR &
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HEEHBHR O RARMKRFET IR A 2EMERMEN. D44 BESH, X4 RT
B B AR Rt R AR,

FA BB 55 0 3 K FAC TR R B ot R R R B R B AT T 10 X, 3 - 18 B AT (B IE FE T
2RIBAMBBMIN, XERARAMKBRMEBEEE (> 10° /mL), HEEdmEE
MBI HE BRI E B R - ER R S X I H BBE .
2.2.3 EFHmE

S b K S X AR BE AR B R BT 2 BETRE R RRPEAH, A8, 1.2 »10° 4~/niL
MEWEH O RIFFET 6 B, H P 2B 8/ T,4 B 48 /PHEFET, 1.2 x 10° 4~/mL
HBEHH 0 RIFFET- 7 .4 B 48 /MIfAFET,3 B 48 IS FET, FET-UF,H 4 RMISAT]
BEORARNTFMN ST LG RNR, A RBREES .. BRFEHNAESETA
By IR AR ECEE ST DL BRIMA ., thif S shan @ oF & A IE % T 4
BAMEES BN ZEEREASGRER M EEHES RO BRI FE.

2.3 MEANEHIRZE
0.3

I 1 T s, IE R I A 1
1LBE(PO) 0 Y5 HE B 2 5 F (1 MBERTIF PO R
W, W 2E 60 5141 B3, B L A HE I 5
fo T AL A 1 56, E 55 L 9 19 AR

BEAMELREE ES195]84. f—_a___n___o___n_n_--p
2.4 Jin 40 AR 0

8 ~ Ocm BY IE 7 o B % F £ 16 48 8 5 3% Pl Cmin
T34 8 450 A~/mm?®, K BRI A0 B LA 563
4~/mm’, & MER B BE 6.6%, [ENRE
IR 695 RUAEA 00 LS 3,070 e e i o
i /mm®, 7 R I R — 2, T A SR 400 of pormal or diseascd shrimp
(422 t/mm® ) H) 5 B3 10.9%, BT,
BRI RSBV RE S AR, TR S LemA MR REN RS Bk,
HOAR.HE5. ERIFnHREESE #1903 ] B 451 (10 320 4A~/mm®) &AM FF, 82
0T B SRR/ TR R S 10 22 5, 34 OF A0 SR 22 AR, PR R Rl

3 it

3.1 HEHHEHE

XA 2 MBI AN WL, I B E PSR — AR R, R EERE R (1) AP
R F A ERHE COARERAGERTRA R, BRIV, FH A5
AMERE(>10°1/ml), ZRRABRERARFEESEETF, 40 TEH 10 REMHFRIFMIE
HE YPGB Rk A0 40 U2 ORI 0 T A L BT EE A4 50 % (A0 R HF 20% ) 4, 1 HE
FafhE A 40 B R R AR ( <25% ), L, AT AR HERR B a0 R A MR IR R R RO B R
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RV RETE . (R0 SEFT I B rR A e R L B P SRR R S R ik — B ST AN B R i
REENE, EHIFREWIFFAST] AHRER, E¥ N A TR AK P, A 5 i
BB , UL BRI R PSR AR i K P I 5 | B BBES A A= S A0 5, INAS T . 40 18 . 35
BRSPS ZE R —EE e e A, A5h S RIS AL S AR R R I 2
R R AN WS AR s TR (3R 22 h 38 100540

BRAA DI F= U5 H I TP Bl R AR 3R T B 3 (4 1%, 1995b),
EENTAN , TEE N ER R 3 A B R M4 2 4 el | i 3 BB o iR 46 B G,
B, A AN EE NIRRT B AT E . Bk ARBMNIFER T
K PR D, BEHE AR, S A vt i AR ER .,

3.2 HHEET

BAEFHATHETREG R IR IFL T RBREN TR RAERBERER. HA 2N
EERERTATHES AT, I AKEDH A 30T ECKBRIET 25T JLFERKE), 35
BLRAGBACATE, bA £ D 3 2R 248 FE 60 4T, I 55 Rk iR R R E A R KR 76 25T A, Miad
30°C, IE R B 320, 1 0 b RIE SRR B, S0 B0 W 5 0 55 T i, W Ak R B B B
AIREHR B M M 0 5 & PSR, e il 1 R PR HE %, i 35 18 A B2 45 00 i e 3h 38,
A RESIRAERETIRE A .. 3R TREL Y 3 S FEAG 47 M0 40 K0 PR 8 Lb IE 35 9 Al W i X — o

3.3 MRS
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MRLBE BT OB AL 0 _mmcxe)
KRR ) FO R 254 R4 4R, FE AT 96

B s A% A HAR M R R TR 4 ( SR+ K

BB F A T RO, . (DA R o . m

W, FEE B B T, SR AR F LR O g
BB EETHFXRBUmAELEERSA R oH o (MBE)

SBOES) | emES)
EHE. S5 FTFEFERHP M

TRAR 8 3 B, {2 §F 7 35 5 4k [ Madero 71 | N

Finne, 19821, (2) 5245 A 8IS , % 4F 1 3 ) 5;2 Rj’“ffm’mﬂ _
SRRYA G, K E R B R, B R -2 Formation of black spot of siximp

VR T SLALRE, B — R B R b BTN SR B W R A
3, RVRILE AR, FI0F B AL N 0% 5 L o 1) — M3 220 3 — TR P 402 B T R
¥, BILH R Y £ F{ Leonard 25 ,1985; Lightmer il Redman, 1977, (3) 8738 MIBEI5 , M & 70
IR REAE B P W o ZEWCHR AT, 34 X PRF AL T 3L BESCIR 25 I BT 55 L BE S TR (728 | GBI A
B R B LRSS B R, B R AL 25T T — B, 72 7E M S IL RS
FOAEAL T , M o 11 B8 3 F 10— M 36 2 iy — TR B LT IR = o, B — A
AR, B Al B ¥ [ Krol 25 ,1089], HA ki B b B 2 ik,

(3)E4: N3 19050, IIFARTREEARBE . F.
(4)FEA 41 55 1005k, HHIF A BB M NSRBI T,
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e 0 ¥ gk A Hh R A AR BT T S AR M A T PR D PR R S L R A A S A, O- h
gana F[ 1084 B XM TRXEHUKNTFRHABZEAFENRABEEHCER,
N RO RO MR T MR 25 0 W b T B B B B, MR L B L 9 T, I 25 W AF , X OF

ZP R RS WEARHESRBHE, iESE R ENJLERE, Wt THAM .
B, PR by aRg A R A M W R ) TR e B B B B R R AR AU B BT IR
B 55 B R B B 7 ST BE b R BRI A ~

Xt 8(F £ SRBEA 0 05 AL AB A0 5 2 B B2 A i JE BEAE A ARAH I, B W W BRI ET T AN M
RER R BT THMNEA., BREMESGFHREA, RETEFRARRESEREN A

ERE G R, &KE[1991 &Ry PR IR M 4 RARE A RE. BITAN ~

i3 L) B S IR T ML, B R M 40 B AR S R ok B o R — SR T, TR R By S AR MY HEIL

FERTRBREMESY. HXFhT EHVERE, ER MY IR0, & St ~

FERBE FRHXERERERARERE - ANENUNTFRAR IVNEAROHTE

HOEEREM R, BEEE. >
HEMEMNGRARONHTBRELEEIAELER SN X -HRE5FE FF

[ 1995 [453E i) 3 5147 i 35 P S S ALBEIE N B FH W T IE W IFAA A . 3% ] BB 1t i B B 5 4F . ¥ "

HTRUAR SIBXBAHEAREAR, BRHESHBEABERRERN, AR/

A B EACRE A AN R R R T H R AR, ¥ P I RE AR HE N )
AR T W BAREN RIS & AR RN CEMSMER TR R, nEEHTF(H N

B R B S VAR E PR E T (A RSN TS B R EE R &

R 15 A E (o fE RS — R aURE B, B /9 IS 3B F1F L8/, G R EERIR 4
TREHYK, ENFARMRAELIRT AEEB - HRB LA EFE RS THALES
FEEARS Bt A& TEENENHELERBARIMEAESEE, BrIMERE, H )
B AY R, FATA A G BERE G T HIF KM ERAR ERBFE NI 29— F 43

HER, SHAFEMHREEFRERR. REBRBRMERHTHA AR TR AR

9 P ST R £ XS 47 b B SRR AS L IE N S0 DL SR 4 R AR 0TS 30 2L I o R AR AR O G 7 A= N
B AR .

AN EAEE A E AN BTE5-15-03-03, LXARKSTEAGRER FRAL D EHELH-F X
AR RAFHRELERAHLI GHALRAGRASS HF EAME,
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STUDIES OF PATHOGENY OF WHITE AND
BLACK SPOT DISEASE ON PENAEID SHRIMP

Cai Shengli, Wang Chongming and Yang Conghai
{ Yellow Sea Fisheries Research Institute, Qingdao 266003 )
Xu Xiacxing
{ Qingdao Medical College,  266003)

ABSTRACT White and black spot disease of penagid shrimp was one of serious diseases on shrimp
farming of China. In this study, bacteria were isolated from hepatopancreas, blood and focous of disease
shrimp. Healthy shrimps were infected artificially by injecting bacteria from diseased shrimps, fed with
fresh discased shramps, and stocking them with diseased shrimps together or in the water taken from
diseased shrimp pond. The results showed that there’s no direct relationship between white and black
spot disease of shrimp and bacteria or other pathogen. Based on the results of measurements of
phenolexidase activities in diseased shrimp blood and observation of diseased shrimp blood , we consider
that white and black spot disease is a kind of physiological deficiency disease, which was caused by
long term malnutriion and high temperature press of culture water( > 30°C). The focus, white and
black spot appeared mainly on base of each segement of abdomen and tail, etc., was caused by
accumilated melanin, the end product of a series of chemical reactions. These reactions begin with
activation of prophenoloxidase located inside shrimp shells, and further the enzyme catlysys substrates
from blood producing quinenes and evenmally melanin.

KEYWORDS Penacid shrimp, White and black spot disease, Bacteria, Phenoloxidase, Blood
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