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T @ £ F AT
CRERREETAS #& 266071
NERBERE EEHRT BH 266003)

BE T 19964 11 A—1997 4 5 A, EHERBO, BHRERL ARSI N R
o E X MR A B AT RS B SR Al 2 B BB B + T A BRI TR B bk R B i AL
i BB MR SR, ADNA; 4351 A+ e BB A P ik, SR L MRk s L IE A Ak
REMGINED BEHE N OEAEA WEEEEZFHER. ARNEE YL
(SOD) ¥ 1 M %5 B 16 1 P Fh S 8 1 A 20 A KOG 3 A A L 4R B, 4k i 7 K 4 F 4 B xt o
B ot R B S B R, MR R L A5 SRR I LA R R R A R, T SE B A X o R A
. 2%, KEREREN SODEN. BHENYHERE. THAS TYRLER. B4
mEEEAS, HA 6 MY RN FHREBEESERET. Yo MY RARKNESRERELRE
F U, WA A IS ) 32 5 9 B (SOD ¥& 7 5% ¥ 1435 224.10units, ¥ B 16 7 B &5 1£09 0.122units) .
VL E AR S AAEE SOD M HETE /1M /ER, vl DU 38 & [ 33 £F i B B BE 1.

X&gig  PEMIT HE OWE EER SEHER E&%HE

BRSES  S945.1

ot B B 11 BIF 5% 68k 3o 4F IR B8 %2 5 41 (Song et al, 1990; Sung et al, 1991), JLF A H
BB R e, IR 2 v AR S RT3 [ R R AR 8% —10%, SET- R, SR ETE A
BB 5T e 3 F R B BT IA B 55 — J m, Q0 p—1, 3 40 BB T LAUAR B AT xof R xod o B 9 HK L
(Sung er al,1994;1 Chiu Liao et al, 1996), EEZE (1995) B il i 6o B ¥ T LAR B b
STER R A S PR . AR K LA TZ A, B IR M T iRk B 38, Bdg
BIFHSR. U ERRFEERENERE 52 MR R BIER, MRy R REZEN
BE A REBIER, B RRE S SRR 2 BIPFR. A UK AHL R O 3 A1 K B 8550
FBERRBEBENATF, ELURETLE N AE MR T, BHs s LB EO L ERH
TR A S AT SR K56, DU IR = b B 1 MR A B AR O 4R SRR K IR
1 MRS5FE
1.1 ¥

F 1997 4€ 4 A W1 3% W18 vb E 38T (Penaeus chinensis). FEIF K2 10—12cm, TEIR

* EEEEIHR BEHTE, PDB6-6-35; BR “AA BB HE, 055970311 5. T4, 5B, BET 1971 4F 9
A8, B RTL G KK =B R E R, BR%H : 524025, Fax: 0086-0759-2383001
YR B 3. 1997-08-12, YB3 H 35 1998—10-30
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27C.pH = 78. e E N S KRBT EH I 6 KRG #HITL%. WHEINHE (Vibrio alginolyticus) H
hEBEREER ST T XM R A R4, P EXIFFRFEE, B AR IE R B % IT
F 1996 4E 6 ARETHF ST L LEFNY. KIBFEBEEAHRNKFRIER 1997 42
AR, MLFEAES. WFEEREBE Sigma A 7.
1.2 EMERYRNRARE&
121 WEEHEAS W BRAMEE REE AR S B Misao & (1995) k. &
ALERBLOBIFREVRE RAEHEVRBEESERLO, WESHE, ALH A fFo
B, UKEREHS. HAREHN EHHEA Sephadex G-1508: Eti#t— 4ifk, T
280nm WK G, W55 1| Bl TR E I, TR,

RENEHWEASE RS ZRAHEE (Laemmli, 1970), B L KWENFEH, BHRMA
% B A Sephadex G100k EMT#—F R4, H&ERA T ZiHEMBRH (SDS)-R A KBt
BEBEIE (10%) BBk I 2> T8 Gk W%, 1981). WHEMNAZ RS KA SDS-HF B %
(Maniatis et al, 1989), /5 DNA ULIEH T Tris—-HCI-EDTA (TE) ¥, 3 0.7% #
TR UK B E
1.2.2 KA 5 W B R ADNA R $2 Bt FEERE R, &A% CBRUTE
DNA, 18 ADNA., % T TE Z K.
123 WEKEBENSE A SDSEEs, WEK (9 X 10°cell/ml) 5 8% SDS F &
B E A B 30min, B EZEIE, BH L 64 000r/minF% H &L 60min, /KIE&ETLIE 3—
4., REWHTLIEE D T 5ml 10mmol / L Tris—HCI (pH = 7.0), Il Bk Mt & 23k & 5
0.32mol/L; il & ¥ B 55 28 ¥k BE O 100pug/ ml; 37°C 4R 2h, F N E B B £ 300ug/ml, T
60°C ZbF 1.5h, BN &M 8% SDS, Z B 15min, ¥ SDS 3—4 K, G ULIER&FETH&
1BK.
1.2.4 MIMEAMNSE4L  RAZEKRE. B30m B, MAZEEE 10% =R
Z.® (pH = 1.15), T 25C 18I 4h X b, LA 4 500r/min%% & B0 20min, b E B I8, 5%
HEOC/FEM 3 ACHHRET KA (AC)R. KA /NGE R, B8O e, B
ETFREET 12ml REAKF, EABFEXFKEN 2—3d, 4CRFFRH.
125 /MMEREAES. RFEERBERMHE 4 5B0FRAN/MENERES. %
A RESEE 0.1mg A 0.1mol/L, pH = 7.6 FIBEER 2 vl (PBS) AL #il AL 0. 1mg/mIH) K.
1.3 XRBFREBREIR

WLWA S BA, SAH 20 BHEFIFRIF, LRATETH 200 KiFERFEH
thK IR (30pg/ml, B3R 4 9 75 F AR B UK IS BUA R AR T 2h BDAS KIE R ) s W R
B 20l LR B AR K, LIGRTE —K ML, K559 4d A 2 R p B X R4 518U, F
4TI, BOR EERAENE AZERA. TRES 12d 1658 2 Kafk, § AP EAIFE
55 10ul, RIREBUM . $BE s i B 158 Ak 4L 5 (SOD) & I FIVE W& J1. SODE N
WESBIEEESE (1991), BEE 70 E % Hultmark (1980) BU#E#Y J5 %,
14 THXSFORNEMDES

12 #BR R ESHE B (100ug/ml) HFZ B (150pg/mi) . ADNA (150pg/ml) . ik
R (100pg/ml). M EKEE E (100pg/ml) . /N ML & A (100pg/ml) ., W4 BEE K
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(100pg/mD % 7T H AL TR R PEAAF, THE, EFEE4E S MTEEH,
MFIRETEQS 30pl: IRAHMAL, BHIA 10 RELF. MM 27T . pH = 7.8, MW KR . EOINT
RESEEREM ) K, EEM S K. [F 1.3 WE SODEHMBMEE .
1.5 NERENRR

WHRARSEERNYRES R (EHY T 0.5m)BERE A REH, L5 E I,
Fadidxf A, S4H 10 BELS. RE DO MERHE LA 14,
2 &R
2.1 FABRSEBALHER

VRAFESHEMBENC, BASAW, SHARM B2 AFAAATNTREE
(B 1a), K% (505—525) x (150—175)nm. ¥H 2 FHRILHBHEZEMNEQ
B, WO 1 M, BD LB Ai SR, REM S HE RS Sephdex G-100&E 247, RFH 6 1
WEH 2 RS 3 MRS T RE AR K (B 1b), 4 TR LE 30kD £, B 2 BNAE
SREAERER. REEMIWE, k20— (A 10).

M1 hEAFRBREREAN RARESWE ST DNA 69 KA
Fig.| The photographs of rod-shape viruses of P. chimensis under eleclonic microscope and
electrophoresis of their capsid prowins and DNA
a BEKLCER2ETHRERREETA, x 20000, b REANBLHATF FRONE.
IHIANBRHEMNWMIRER: L HEHNEOW 2 REN: 4 YRS TRAA (S FRIHY
66 000. 45000, 34 700. 24 000. 18400, 14300). c. WEBEMREXMN

22 REMNWAEREHR

ZRWE . ARAM SOD ¥ H A KK (1 F 370—395units Z j8]), EH
6, T 49 RT SOD & H (X H 375.2units. 4 X ) L FHIRHE, 2488 XA 7 &M A (557 9units),
PRIGVRE T, 5 12 K74 2 00 940G, SOD 6 A SOtk 5 7+, 3k %5 2 ¥ 557.9units,

1 EMTENEES RXELRSODINRNE 7 (units)
Tah.l The SOD and bacteriolytic activities in the serum of P. chinensis after injecting inactivated viruses

Best @ (d) 0 4 g 12 16 20 24
LHE 375.2 535.9 557.9 392.9 5579 4959
SOD¥E
xR 3713 369.3 391.3 390.3 383.2 395.4
A 0.0776 0.0801 0.1955 0.1967 0.0189 0.2080 0.1450
-1 12%)]
ol b 0.1185 0.1209 0.1204 0.1198 0.1210 01213 0.1015
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xt BRAA S B 15 ) AR AR E (FE 0.101 5—0.121 3unitsZ [6]), {HSEWBWHEIE HRETH
T, RS, BET 4 K LARE, HEE 4—8 K ol LA H ik, % 8 X 15 0.195 Sunits,
—~HEZZH 2K, F12—16 KR X T, B 12X BRAEE. 16—20 X [|=FR
B, KR, WAEEEINERBEENEE, RREFEGEINREN R EE—
=8
23 THRSFURNBRBER

ZERILFE 2. WLIE K, SOD G HTEX BAM/NF M 5 E B LR A®RAE T2 1L,
HA M KO T4 R LK HM (90.55—224.10units) M T F & T xt BAM (58.25—
72.21units), WELEHWEBLAL 2 XK AZHH (167.5units), U B WELKRAMN
ADNAY,SODWE H—HE L FABE. F4 X Y EE: KERBAEHES 1 X AER
A (224.10units), 5B A TR, B BAN R HRE M EHA—H LT, 5 4
KiE 159.60units; 84 BEE R A M ARFFE SRS, 5 1 X & 195.30units.

F2  EHTMAS T RIE D E X RN ESODH B iE 71 (units)
Tab.2 SOD and bacteriotytic activities in the serum of P. chinensis after injecting seven kinds of

macromolecular compounds

w3 WO SOD ¥ 71
0 1 2 3 4 0 1 2 3 4

xt B4 6539 6937 6548 5825 7221 | 0.024 0023 0.028 0019  0.02]
RELMER | 6581 12880 167.50 16540 15890 | 0.029  0.043  0.087 0.056  0.124
W R 7325 110.10 141.40 14440 17870 | 0.032  0.040 0.095 0.130  0.040
% | ADNA 7138 95.57 14270 13290 224.10 | 0.026  0.085 0109  0.051  0.083
| KERE 72.55 205.70 13840 178.70 148.70 | 0.034  0.053  0.121  0.066  0.083
H | WEKER 66.47 90.55 127.40 13620 159.60 | 0.018 0.031  0.075 0.110  0.050
m¥BEA 67.32 7144 7535 6991  80.25 | 0.025 0029 0.032  0.028 0.030
WAEEER 71.23 19530 141.10 164.50 15580 | 0.024  0.046  0.132  0.07t  0.085

* 1E IR P E0—ABUR, FRRRER L)

FIRAE B, VA B IE e v BRER A0/ 4R IS A 7R B A B R RR B s AR/, s R S 1 T )
1E 0.019—0.028units Z [8], /4 I 7 A & B A FE 0.025—0.032units Z 18], HESHERE
EREE AN SL, R TYRAN, HPRSEHERHNBEE NIBRE I X
A TS, —HE EFHRE, F 4 RIAKE (0.124units) s WEZRAE I X AZEFA
(0.130units) , 2R & T FE; ADNAH AR RAEASE 2 R AKS %, BHA EE, B8 T3t
FRLH A MBS T ZH M 0.031 F+ = 0.110units, 55 4 X T MEBRERAB 2 X NES
1% (0.132units), 28 3 K. 4 RLEEFRRE.

24 EE5EENRBEBR

DB/ MEAEASNEE 6 AR REERN RS FYRABRME GRS, X
o E X IF AT A S, SOD M B iE ) WAR 3. ATRULE W, X AR SOD T I M &
F1¥ R E AT HRERE, KHMPIMEEE I E T X AN, SODEHE 1 X I
G LI EE 2 RERE (222.90units), UG FRBEPFRRE BEE GBS 3 X BT,
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HABBE A, $ 4 KiEAH ¥ (0.122units) .
£3 ESE SEEE R EW IR #ESODIEBEIE 7 (units)

Tab.3 SOD and bacteriolytic activities in the serum of P. chinensis after injecting complex vaccine

(except bufflo serum albumen)

BURE B ] (d) 0 1 2 3 4
xf B4 78.43 87.86 82.71 78.43 85.71
SOD#&E 1
xieH 81.29 148.70 222.90 222.90 219.90
st A 0.025 0.034 0.041 0.032 0.038
WHEWES
LA 0.021 0.023 0.096 0.061 0.122

3 Wit54iE
3.1 REREZMEBEANGER

RIERERERVN, BSWEE SODIE HABEEE AW E LT, THREESE 2 KR
2, A EETEE GRS . WS N TR R BG, L SOD B AFARMK, HRFA
Pt B A R A, 5 R A b 48 DB K, DA R R BT AT AL T, R AN BB AR
A7 BA A S48 B ALK S H1 B BB 47 (Coleman, 1993) , &30 56 AR B 45 M8 1 S o E 4T,
SODEHMEBEEE W E T RAN, WHARAREREER. ERA M LEREAL
GREROR, RALRH AR T, T 5EAR/PMEMA X,
32 BERR

BRI R LN —REH (TIE%, 1997), X T 3 4742 B 5 & 19 BIF 5
Rk DL . A9 ST o4 P AR B MO 9% 35 A% R ADNA 370 oF B xtiF, B9 [RAEMIE T o B X 4R
W SRR RE T, 14 B LR FE AT AT R AT BERY, BB ME R T o E X AR LA R A,
33 MERHEIAUAER

B % 1 A T R A0 Y BE rPORY o o A B R, AR SCER R I A YO B ) Ik
B0, B R o [ R B A B R S R ROR, UL IR B R s R AT AT, R T S —
BRSBEAERANEY RS T, X 58 % K8 IR DK K 5 v A R R 31y
YFET B A B AR SR (Itami ez al, 1993; Song ef al, 19905 Sung et al,1991).
34 BEAENSER

LKA EF B BRI IA (I Chiu Liao er al, 1996) , A< 5256 FI 90 5 K # B0 19
TAE L. R RERSEEO T REXIF, BF —CBEMNLEBEERM. BEAN
TR R AR R, BEAZSA T BAR, B —MRA 81 REH
W
35 EAEENER

DL B A 454 . % T AR ADNA. T K3 3R 0, DA BB 2B B (RS DK 3 B A i
SEFER) HR M E AR R P EXTIF, SOD & B EE A ¥ B &, H SODE N
MEERTSEA—RoNEE, RHEARENERLEN. EARETERS RES
H/ER, SR ERIGER, BaRdREEE. YRESEEWEILE T AFRE—
LPHER.

AT, Wit R 6 FhE O TY R M E AR AT R AR hEERIFE R, AT LA
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358 B X AR R B A R O, AR HAE FIALEE, TR SRR AR AT, X AR B AT BB AE
AR AR .
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PRIMARY STUDIES ON COMPLEX VACCINE OF PENAEUS
CHINENSIS

DING Yu, WANG Lei, LI Guang-you'
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Y(First Institute of Oceanography, State Oceanic Administration, Qingdao, 266003)

Abstract From November 1996 to May 1997 rod shape viruses of P. chinensis were separated
and purified from disease prawns P. chinensis through differential centrifugation, sucrose gradient
centrifugation and column chromatograph. Their capsid protein was purified using ice—acetic acid
method, an SDS—phenol method was applied to extract their DNA as well as ADNA. Peptidoglycan
of Vibrio alginolyticus (by SDS-boiling method), and chicken ovomucin were also extracted by
chloroacetic acid method. At last bufflo serum albumen and snail agglutinin solution were prepared
with a phosphate buffer. The effects of all above materials including inactivated viruses and seven
kinds of macromolecular compounds on the immuno potency of P. chinensis after injected into
prawns were determined by SOD and bacteriolytic activities. According to the above results several
compounds were selected to form complex vaccine, whose immuno potency was then evaluated. The
results show that SOD and bacteriolytic activities of the test group were much more intensive than
the control group after the viruses were injected. Six of the seven compounds except bufflo serum
albumen can activate two enzymes activities; the SOD activity of the test group can reach 224.10
units. but that of the control group was only between 58.25—72.21 units. The bacteriolytic activity
of the test group would reach 0.132 units, but that of the control group was only between 0.019
and 0.028 units. Further, the two enzymes activities of the test group were much higher than the
control after the complex vaccine containing six types of materials were inoculated. In the test group
maximum of SOD activity could reach 222.90 units, and that of bacteriolytic activity was 0.122 units.
However, in the control group the SOD activity was changing from 78.43 to 87.86 units and the
bacteriolytic activity was from 0.025 to 0.041 units. It is suggested that this complex vaccine can
strengthen SOD and bacteriolytic activities and can increase immuno potency of P. chinensis.

Key words Penaeus chinensis Virus Vibrio Glycoprotein Immuno stimulant
Complex vaccine
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