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RE T 1991 F4—9 A,LLIEHTH EX FRIFRSFET BN A0k 2 H AR R &Y
B(SRID) gl e 7S dF Mk 2 R F > HRAZH R Horowitz 5 ARYJ7 T ER 4T
R IE EALES(PO)IEHE , B I7E T2 AIZ M Fh 7 i CUARK (R 5 B 25 W 3 FELXT 1A I 74K
EaZEFR PO EASTARE, X REFMFENITORARLEAMRERNEERE
B, JURR & 0 T RO SR I bk BB R I A AR S 1eM (IR T, 4eka b #ER E BB (proPO)
HA S ;s ER AP E R FE PO 50 AMEE AW LARIS 18M,pror0, PO %
NE &, HROSEH, UKAEEFH SRID JiEk PO &M =T 1F 4 XI5 K
RERE FEIT.

*@iE  PEMEF OReE OHKERT BRKKTE BEAR

R B AR R —ETIRENIFNE S AR, MEBEIRILE M
ERNAE AR LS R EE TR R, F S RAAMTENE KRG . SEE LR,
YR ER VN BR.EVE S, DRGSR VAN RERE, MinH
BHREE (837 E,1989; Diamantstein et al., 1982), BT LIRT* H 528 #) 6 AEWt 58
B0 WIT R ORAEHYE, AYMERNE., RERENBETARAEDENER
RS, BRT T

TS (1991) 8 2358 0 Ak S0 B BR A B3 U T SRR U AR R ik R O 2R U T, ik
I EERF, [gM,1gG,IgA HEIME. EAFBA, LEEDIMTIRELERES,
Wik, FRERBFRE—F BT, BIN, B Soderhall 5 AN(EEH,1992; Soderhall,
1983; Soéderhill et al., 1983, 1988) fEXTEELUF Astacus astacus U RBPRIU, EX 7
R S RN T, BXBIEANEF W NARANBEMBREAL, ZREHH
R EGT RENARNEES OB N FEEMER, ™ EREMRS.

A3 E ZEDF T T E X AT Mk B e R T, R AN R LB E R T A&
FUUBF R A 259 O IR 4o BT AT, BT B TR A5 i il 2 i J LI F e a5
#F S R A TR AR R AT e
1 ®ES5FHE

* hERPES\E"EANBHATE, A08920813 5, EE,F,WAET 1966 42 A,1§ I,
WeRg R 199347 A21 B EFHE: 199445 H4H,
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1.1 RE AL U EXHF (Penaeus chinensis) HiRBMEL, 8K F=O0RTEHE
T 1991 5F 4 A 22 BT AR KER, FHERK 19em, BRTHES., R3EBAKOKE
th, RRKEREAL, RIFAR1991 45 B 25 HIREPRBERER T AGE AL
BUERET, BATEACRR". FEMITFT 19148 A 12 BRI A2 BEMTERES
I8, R K% 8em, FHRTESKEP, RRESEHE
1.2 mHEaEEFRREAeET # (SRID) WEHFERN&HE SAERT¥gcER
WHL.BTHREARBERELRSEER DAL, ATRAMAME G/ IgM,IgA,IgG (Ig %
RBERED; M,A, GAHREBEONARELR), C (3MK), C,, CRP (C-RWEH) 6
o
121 =SB BOE, DILEK 2ml E5 8K S S5k B RSk FE & AL
Wi, &T Eppendorf E.LOEY, T 4°CE®, REBRLOCEMBETH. BMEMESS
B, FFLARE 10pl (IgM &R 20p)), B—RNREH 8 7L, —BLIERH RS
4 MFLURI TS, CERNE, S2RIEEZBRMEDFESIAE1980) T kT, A
BEEKEEENEKE 48h, B NSEEGE, TR T & DI, 8 MR UALS , MR
HROZIE FERRHBIERER,
122 RARIA BFSRID J5 k3 IEH R AP A0 M 75 | B8 RIFEREEEMME . A
FEMRENIER S BRFIFNE. E% 5 5 BER 528 A iR A 7 o i fo ik B 4 58
F 3t 4 AT IS
1.3 B &K (PO) iEHMINE WHFILE Lo Hl&XTUFmam s g ks

BuotEo

IR 2 1 GE ST 28 R HA RO 121 SrsEHD)

4°C k55, 1—2h
le]}\ﬁ?é\E]’j buffer 1
4 000r/min, 10min
%5 L7, M buffer 2, BLMEAK
4 000r/min, 10min
# k5,0 buffer 3 EEJP

AR 10min, Cole-Parmer #EAJIEER IS 25Watt X 30%,
7000r/min, 10min
W EBE®RER

I MABREI &R 1.2 PR ES B SR Horowitz (1952) F Ashida (1971)
RIES &, FRERBENERMUAE, SHRFAMARELE 2, ¥ERANEREN
S, TZERETEMRE 2min JER—K 490nm LHDEHEE, Ll 0.D., XIitE (min) £
Eo URKFHAETEIH 0.D. N 0.001 25 —/NEE1E S8 4r,

MR RITMARBERE LERTOEMABEFILUGH PO &, #EAIFmE
HHIRIMABEFILUGH PO &,
14 DRGEAYE, FEMT LA E P AZER TR PO & Hfle s FRIERTET 53
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Tab. 1 Reagents for the measurement of PO activity in the haemolymph of P. chinensis
% & H 159 BRI
0.14mol/L NaCl, 0.Imol/L#j#i5E,30mmol/L
L B Ry, 26m mol/L  jEEEs, 10mmol/L Sodérhall %(1983)
EDTA, pH = 4.6
s 1 0.01mol/L —ER jiERH4,0.1mol/L i EEaL,
ibuffer ) 0.1mol/L Na-EDTA, 0.25mol/L HEHE, Ashida #£(1984)
pH = 6.8
%UF‘{&” 22) 0'%11:1%11/31%;, iﬁ%%oo -25mol/L BB, Smmol/Ll 4 hiq. s 1984y
ﬁﬁiﬁr 33) 0.(;%:::11,/I;H“—Eﬂ;i$§ﬁﬁ,5m mol/L CaCl,,1.5mol/Lf .00 (1984)
PO BEREY 0.0lmol/L L-dopa Horowitz %:(1952)
f&g‘;‘ﬁgm& 0.1mol/L BB ik, pH = 6.0 Horowitz #(1952)
proPO FEHY 1% SDS (+izmEes) Soderhall #5(1983)

1) proPO 243 LA o

#2 SENFLARGRLEERESLES PO FHRENRR MAR

Tab. 2 The reagent expense for the measurement of PO activity in the serum or
supernatant of homogenized haemocyte of P. chinensis

® #l (ml)
MEGE — o —
~¢opa i ; s
PBS (0.01moop1/L) () ARIEK (1%)
HH ’ 0-1 0 (8:;) 0
Kjm SDS myiEE 3 0.1 (g:f) (8:5 0
WA SDS R 3 0.1 <g:§) 0 (g:f)
FEERAMFHOBEORELE R

BT 8 4 120cm X 60cm X S0cm AYE S K, BT 25 5,8 RHEK 2 %, HE
SR 2 e BFHTA—A, 35 4 4, 14 HREMER, 2 4: HEhmA 2%2A
), 34 ERIERIA 2%BEM. 4 4 ERMA 200 X 107°C 254, ERbIEE
iy B DR B ER B A SRR HEAKEMEEMARR . HFELR
WU ERE, B FW e M9 A 5 BIFHEIRE, 9 A 8 BERMAE, HEFTLERTR
PO & A, ikl 1.2,1.3, 4 3 RE—kiMFe, 9 A 23 BERHEES 6 HEE,

2 gR5itie

2.1 SRID WEHITE, AFRIE LR

AR ER RIS KERL
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%3 EFPEMFEFLHERAERFRRETE SRID JzgR”

Tab, 3 Result of SRID measurement of haemolymph of parent prawns P. chinensis
in different temperatures

54 il ®
W oE W B
IgA IgM 1gG Cs c, CRP
. 8.5 12 9.5 9.5 9 10
F—K + ++ - + + -
WRRE p p p
JUSI 11 14 11 11. 10. 11.
FK - +++ = - + -
10.5 12.5 10 10 9.5 11
31%c - , +++ - - + -
10 12 10.5 10 9.5 0.5
£ - + - + - 1-'
RRRE
48h 8_:5 :—(‘). 1-3_:5 ?_.5 8 {:5
4°C
9.5 12 10 9.5 9 10
72h T e - . + 19
1) ARRHEBHNA mm; —RAERE; +REWE, R4 —KS5 R,
%4 ERFENTEFSBAETTRELHEHEEN SRID iR
Tab. 4 Result of SRID measurement of haemolymph in different dilution of normal
and diseased parent prawns P. chinensis
® 2] 73
W e W B
IgA 1gM IgG C; C, CRP
10 11 7.5 8 10 9
IR % + + - - +H +
EHFAR ; p
8. 6 6
12 BRI % ¢ % S a
9 9 7.
& _ +5 _S £ 1 t-l_
IR 7.5 8.5 6.5 6
1/2 I 7 b ¢ % 52 53

1) By ZRABE,EFEE, &S5 H,

T SRID JEhf M E], BRENEREFHER—EXRDINER, BEFNERE
RHAK BRERERARN, BEARTNERLEZNBEREE ZHAREE, M &N
WP HTE RIS+ M C, M C,,1gA,1gG,CRP il ERTTIRANIB M, Xt
PETHARE: F—, WERRETRE R B0, R PO EITERAIME IR 4 2 1]
P HE, SERBIENES L R ARERTE. B, WEERNALEEH—F KT,

el SR, THE S T R ERE O EHENE S, B IR BERRX Fhal f i

HTMERESEAT BASIERN , EEER R R MBI R G, B RE 4 2 BT R MY
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Tab. 5 Result of SRID measurement of normal and deseased cultured prawns P. chinensis

K o #
M
IgA 1gM 1gG c, c, CRP
% SR 4 x B 12 4 12 1
BB 4 35 7 X AT l(—)_.5 ++i3.5 _11.5 _10.5 -:1.5 £

“BE EREERGNESRATEE T~ NERF oM BIR HATIRE IR Y
BiE— AR AT E AR A, (EE MW, FERB ARG SEH TR, THESD
RRHEHBENEREEENEFE, BTRSSHDIDnREFLAR/N\ESE, FRARE
MMERE, AT IgM RS Thik, —ERBEIAMAIY, HRmstbiE sy
IgM — IgG — IgA — IgD —~ IgE, Hilt, BTHANELEYE, FARBHINAERE
B 1gM, EXHESYPAIE AL EZRRUY, aTEAEIWRERERE S 2 H
W, HEH 1M A RE—ENERTERE, HEAEREOMEEMERENR
=S TE SRR R FRERZE, BORK £8UR ERH IR Ko

WYE Soderhill (1983 R, HHESWHE proPO BIERETIEMAR.
BMELT AR R EThee b, BIER RBTEASI W ME RS, BRZ X “HKIMEE
27 RE\|ARGEEFHRRR(XNEEE,1979), {MEAENFHREERERLHRE
TR—MERER. Hik, FREEE proPO BiEARZEHRIIFMER 3 Cs,Cy HIKM
Yo MERIR LR R £ TR S TR R Mo

M 3 BIE, 4°C T B R B, (T B R K, RBP AN, 1£37°C F#HH,
Kl EHIRE KSR, EMAENE. MEE T B8RS 4°CHE, BRERE
bk, #e5E =i T BT B o

M 4 BIEF], IEHRIFH SRID JIEXERRKT BRI, WERKF E M B
IgM JUHEH4 1lmm, B RIFRELFEN 9-5mm, #EMXFE 1M HFaE55
PPN S R B TIREE R, MIERBENNELE, 1gM,1gG,IgA TR T B
URIMEXE, 1 C,,C,,CRP JIIEIRRIEMAEL 1/2 BB ILEAE. AR5 ENE
MU I# EHRARSEET X, ZEURHIE D BRERRNE T B &£ # A R0 DER
B,

M 5 FIE ], IEH FREXNIFS B BRI FREXIF A &SI SRID ZRHEERK,
BAACA B TP A SR B X IR AT RE AR AR B, M R W BIIM E R TH% . H5b, dtkak
IR BUE 558, FRIEXTERAY SRID ZERET5RET, WFFEXIFA IgM &R X 15mm, [
SRR JLIRIUSE 2 B4 11, 12, 12.5mm; FREIFE C, FRIKHY 12mm, FizRIFHIDF]
49,9.5,10mm,  X$iHH, SRID J%E 7] KBLBLARHY G B 0L ,8—9cm FYFRIE N AT 1IE4E
FAARIE BN, RN S TR T35 D8, T SRR P IRAT G , SRR DL T B, i R A Ho

LR ZIR SRID M %8 5x B s Wi ol s el F2 0L T 27, EFEHER X
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Fig. 1 Result of measurement of PO activity in supernatant of homogenized haemocyte
of parent prawns (a) and serum of cultured prawns P. ckinensis (b)

®6 FEPEXNTORFECHELSHERMHES 1eM 1) SRIDJFLEE
1 PO EHMELER
Tab. 6 Result of SRID measurement of IgM-like factor and PO activity in the
haemolymph of cultured P. chinensis after taking oral immuno drugs

IgM thity SRID (Hf: mm)

AE(A-B) 09.8 09.11 09.14 09.17 09.20 09.23
%t 14.50 15.00 14.50 14.25 13.75 14.00
s AZY 15.25 15.50 15.50 16.00 15.50 14.50
” B % 15.75 15.50 15.00 16.50 16.50 15.50
cEY 14.25 13.75 14.00 15.00 14.00 13.75

PO &7 (units)

Fog] 10.5 8.3 12.2 10.8 10.6 10.4
a5 AT 25.2 19.7 13.8 10.4 11.8 12.4
B &% 31.9 24.5 20.8 14.6 12.0 13.8
C %59 10.8 9.8 10.0 8.0 6.6 7.8

REDRERSHERBUEREERE—S T, EORAZERRH, RkET 1gM £
AR BFETRIH G5 & HARTE IS4

22 FMUFAE PO FEHWNEERRIIBINGAE  E¥ RIF Mk mm L& &
PO WEKIMABIES SDS LUGH) PO RRAZ) ¥ B LLE, WA la, FEMEAER
ey PO WE5MA SDS LUSH) PO REIE) N His A 1b, HE laBH, M
Kamiw EERPINA SDS J5,BEiE A KRE TR SDS 4, REBA, WiFmmsmkthay
PO ERDBEFE AR BB R ARG S, X5 Ssderhall ZE¥/KEAF bR
BERBERMO983) EHHRYE, PO EEHFAETMEF (Saul et al., 1985), HE
1b i, FFERIFME R A4 PO &, A SDS WHEMAK, 7 MixBsfEm &t R



40 W o® 5 W @& 26 %

EUBERAEE, BRERE, REWERE mRMRERGE proPO (Ashida et al,
1983); proPO ZE—E#H Tl A “H A #IE, (RE 1a hRIN SDS B RIAIEEE R
B ER, Rit, &XxBORREERR. FEBLURBERBR TSR RS,
BN PO MELEEE, MiHEEMERD,ETEA TR SR IR 58 2
BEIR o
2.3 FENFORBMAELYEOMRERFOMESER  HOMHEHR gME SRID
WER PO FFEHMELER, W& 6o

M 6 thel &, 1gM ERNECARERRE, XERS EETHE X EF sk
B oM RS e R PR oM IAERHEEHER.  BMRDEEREH
7, AR A, B AR ARAT, HlnM B oM BT S THRA; MOokcEHHH
S5 BEE. XARBEADOERRN, BWOERRMETERE ht™k—ShEs
IgM # SRID PR, ETHX BTN EEER S EIAETIEAERRE.

H#E 6 halE M, DRAEHEY AT B, WiFHy PO FEERKF T X RAR; N
AR C 54 E RHITHy PO EHES X EAEE, EEW T A, X53H SRID JiERlE
8RB, EMNEFATLUAB, BN RBER, PO EOBRHRER, EHARES
SMNORBE R HEHILY, B, PO BISNIFAEDERETEEMAXY, AHTERA
RIFEFo
3 &iE

ERERE, PEXTOEHHE M BFE PO FEHSHARNSEREEEE
e, Wk, A TR RAOWE R &AM IFaE R LRI EMNESER
&, LR RUE B E TR —FE te 38 AR T AR 5 K W E B RVE b, BT 50 4 M A3
LA BRI xR EURFEASANERON T RELYERE TENENER,.
KRBT A,BRMENE RS E, EWHAEHLER, L SRID e PO & llEH
Wy, XY E DR TR BT IR R B R e X0 M S i A BE G X AN iR
T3 tho

2 % X ®
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MEASURING METHODS AND VARIATIONS OF
SOME HAEMOLYMPH FACTORS IN PEN A-

EUS CHINENSIS AFTER THEIR ORAL
INGESTION OF IMMUNO DRUGS

Wang Lei, Li Guangyou, Mao Yuanxing
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

From April to September, 1991, the single radial immunodiffusion (SRID) me-
thod was applied to determine the haemolymph factors in wild parent prawns
and cultured ones, including deseased ones, the phenoloxidase (PO) activity was
measured and its features studied after immuno drugs were orally ingested by the
prawns. The results are given below.

1. IgM-like substances existed in the haemolymph (which was most probably
the primitive form of IgM in mammals); PO existed in haemocytes in the form of
proenzyme and also exhibited activity in the normal serum of the prawns.

2. After three kinds of natural drugs (extracted from land and marine plants)
were taken orally by the cultured prawns, the content of haecmolymph factors incre-
ased and PO activity decreased. The immune system of P. chinensis could apparently
be activated by two of those oral immuno drugs.

3. SRID determination of IgM-like substances and measurement of PO activity
may be used as references to compare the immuno function of prawns.

Key words Penaeus chinensis Oral immunization Haemolymph factor
Single radial immunodiffusion Phenoloxidase
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Plate | The SRID ring formed by the haemolymph of P. chinensis in the [,M Plate

1. Etflﬂ!‘-tﬁllaﬂ SRID sl . 2. iF % 558 W < [ ot AF 8% 4F L0F /6 R 90 W & iy SRID M th
Boa ERET. MEN: be AMEAF, KM d ERXRS, 12080, « BRETE. 1/28B0M.
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