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Fig. 1 Luminol-enhanced-chemiluminescent
response of P. chinensis whole haemocytes
to Vibrio (a) and zymosan (b)

BHEAA, TTRINERI G /REES, Toney . —. xf@A; 0-—-OMAWERMLPS; o—ofp

(1958), Hearing “& (1967), Cornick 4  AMERKEM LPSG); o— o fmAsE&RME

(1978) R Ia X EMB AT (Chmarus americanus) [MZAMDRIITTHIR, BHARME
FERER. REARE: IAREERESEER; SSRENBEMEER; EBEREAR
SHERESNEES, HEHE%—o Bauchau (1981) IM4AH 4> 20 hyaline cell
GERH 4Hja), semigranular cell (HEFHA M), granular cell (Fikr 48 Ji); Person &
(1987)F1 Kobayashi E(1990)#MiXFhr R dre Xipo LM ara RR T MM



594 # ® 5 #® & 26 %

NEE TFRE R KN, H#EF(1989)P1 I 3 rh E * §F A0S 50 5 X3 1 40 e Sk 40 6 42, B
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RO /NEN MM, BhEE Bauchau ZEi3 T —3F, B 5 & FLPR, Bauchau HJ“semigranular
cell” RAGZAMMLL “granular cell” WEB/NT —HTE, HEN NS SER MR
sEARERY, Todt IE R B BN — 2, BT 25 % “semigranular cell” 5% % KB 41K,
BEAR LR WA G ER e BASHE HBHH(1992), S PRGPMAMBI LG L
RRER: TCRER 4 (RER R | /NFohr 20 Ma (RO e By 40 i) B J0 o Athbh o
BNFEET —%, DHAEEH A SRS TR A, XREL M LA LHR k2 EM
e AARMBUARMBRER, BREEAFRONELR, MNAVEBHRETELE
L FURL 5 /0 B Bk K/ N IR ISR Ay K A, EAZ Mo X5 Bauchau (1981) Fugihk
F(1992)% s M K i 5y KM —B (BEMSBL, WA ZBFHNENF 5L,

R 1, XERHESUET BN EE—FRIE,
&2 PRAETHHNBBRHIESSE
Tab. 2 Classified and named of Crustacea haemocytes
£ 97 it ilib b o N T A fE &
HFEA 55T ZEBAmK ) e Iy 4 | SRk 40 il Bauchau (1981)
(EFRD (R EZX 0.44m) (BREHEZ 0.8Um) Person %(1987)
Kobayashi #(1990)
o 2 AF ZERAMmi /NBUR gm kR R g ia IR E(1989)
PREHY Tk qm e VN ik S 41 iR FAEFQ992)
o B 3 &R TC TN 40 i JNER 4R AR Bk AR fEE(1995)
MBI RS A LR, Al K EMOESRELS/NT 10un, XE5ELRER

3 Fob 1 40 MK 46 A SE B BE #D K T 20um P FTRR, [ 58 G AV I 40 g = W 45 28 /N, (B 45
RMEZ R HEDLLLERE, BRIl FIARBmE, RLRED, ERAVATRET
Tk 4 b B —Fb, RO E BB TR BL X M4 FE N 7R A & 5k o
3.1.2 [MAAMAEH SIIRERIC A % H Bauchau 45X Z#F, Soderhill Z(1986)
TSR, THENARES FREN, X—FiERir5emtniE LeEAlWE LT
B AR, BAZIN ez B (B anlis £ 8D B mi, (B ZE R IME LB EALER IR AR5
40 53 W DL BOE X M O B RE HE F 1o
ARG (8RR U 2), chEIFA/NTR MR DERESHE RER/NE TR RN
AN, B E SRR, RN R AR R, /N 48 M AE B X R R KR KL A A
5iRBIYiRE ) (Soderhall et al., 1986) AIRE 52 A%, /INFRMEERKREHT
MR REUR, ®ERBA. XKEPEWH/INERARRE B 255 REFEE
#: (Soderhall et al., 1986), AHFFINA, IERH T/NEAL M Ky BURM:, N BBl

1) M3RES 51989, RN SR ER AR EHITITE,



6 3 FH K% PEXNIFMMERHE R 595

2 BE H 5% S A0 o

AFRALEEZ BN EEBEERNETER G, BTHATESEEEREE LA M
METAMEESEOTERA, RAUEREETXMEREEMLIN. BRARNE X
BB, P &8 XENRELER. XXHARTEREN,WERT #I1H%, 2F
SEOBAR ERHER, BRECNBEMEBRASZNOHS BT REEZ L E
/e, BB E LA RENER A B Bk, EFE3WE LR R ] 88
EHREIERR. NIRRT INRDER, FlniESBEE2 R ALBEREN
P XMESHEEASVHAREZEE, ANEFNARREESHOBREVBERERSE
HOE Sy, M Xt A s e SRR A2 Y (Soderhall et al., 1986),

A RER, FRNAENSS, BRAYES; GHREES, AHR@ER 1L 2,5),
Hearing %5 (1967)7E 3 I % 0 T AR B M 40 i T2 SR FE RS A M B ch R B B iR 5
BiER, XEARRETEELTENHNARERN B, SRER(ERIL6G) T 5K
TR O TE B 30

G EEG a2 R R, hEXEF 3 Fifn g i E GBS WA Y a4 d Aok A
MOARIE, XTS5 W& AR R B BAE BRI geE X,

3.2 EMAZEIEENEORER ALEBINA, BUMLERNENEERRZ—HE
BERMARAEE. MROARBEERBERNAER EFBR N, RuAEREO=4E
P, MBI TR LR T, X5 Soderhall & A(1979)%5 R H—H,

ALEHIERER, RNARPIESHEKRERT 10ug/ml &, b E XA 40 i
RS ERA BERNEER, X5 Alexander #(1971), Kaplan %2:(1977),Weinberg
F978)RILE R B HIRE ST 10ug/ml K, 367 M40 s & s

ALRh BERT IR, (HREE 5| R INRS RN MR, REATERRE
rER IR M E AR (Soderhall et al., 1986) REBBREAERNARHBEERY,
ERRENTHERESIWIERIHEE R TE—-FHR.

AZEMENECRES Hfh CEROMELL R, BERE, RR T EEFAEI R
SKARE, MRRABRETFRMAL, BESI Ko LK AOINEN B TriEs RN
ERBIFINE, @7@95%7751\?3F!Ej]ﬁm#‘ﬁ*ﬁﬁﬁ']%%ﬁb‘@ﬁuﬁﬁ%q:ﬂiﬁE’J;'jijlfﬂ:
% (Tomita et al., 1981),

,,\_[:P):rﬁ,E%EET%%E[ﬂ%"ﬁ]k#ﬁ%%ﬁ"ﬁﬂ“ﬁa@EﬂﬂAHEgﬁ&M%%fﬁﬁg
MR AEEBR R IMER AN L B0 AR BRANE CHEE; B, EEEReE
/NTF 10pg/ml Ixf b B IR M4 O B R E S RE BSOS INB e E AR, T DL B
A, A6 2 R Y6 TE AT DL 3k 58 2 T 5 rh R b T 06 4 e P 2 v e, WA T 26 W 00 et 4 S5 L B
HIRE R HLE B TEiR.

3.3 4 APREHEARM AR, BH ERNEEREI, thE X R M4 % 7Bk
A K /NBURL AR e BURLAR I 3 Fho 3 R HORY 4 BETH 8], /NBURL 40 M B & 4887 5 7T A

FCAE B R B B TS BRI AV FE AR B S RO 6 7, BRI T 2 B A 52 I =2 3% B 0 i 5 Eksr
ML, ER BB ECEREASNAS S B TREFE & AR ER, &
B E L AR AR, X T 48R T BN A0 M /N A M A VR = A 4 R R R



596 P 7 5 i A 26 &

B, RHFFRRSHET MR ETT DL R IF 2 VLB AR SRR U B 1EIR, B
R BRI A T B HEE Y, X 1 R VR & 2 R R B BT B SR B O 50 A LR T
AL BLRE,

g 3 X M

BB, 1992, EL HEEh D& hEH L S MR v Y ¥ —(EF),182—198,

Alexander, P. and Evans, R., 1971, Endotoxin and doublestranded RNA Render macrophages cytotoxic,
Nature New Biol., 232: 76—79.

Bauchau, A. G., 1981, Crustaceans, In Invertebrate Blood Cells, ed. by Ratcliffe, N. A. et al., Acade-
mic Press (London, New York), pp. 2385—2420.

Cornick, J. W. and Stewart, J. E., 1978, Lobster (Homarus americanus) haemocytes: classification,
differential counts, and associated agglutinin activity, J. Invers. Pathol., 31: 194--203.

Hearing, Vincent and Vernick, Sanford H., 1967, Fine Structure of the blood cells of the lobster,
Homarus americanus, Chesapeake Science, 3: 170—186.

Kaplan, G. and Morland, B., 1977, Properties of a murine monocytic tumor cell line J-T14 in vitro
I. Morphololgy and endocytosis, Exp. Cell Res., 115: 53—61.

Kobayashi et al., 1990, The 76 kD cell-adhesion factor from crayfish haemocytes promotes encapsu-
lation in vitro, Cell Tissue Res., 260: 13—18.

Person, M. et al., 1987, Encapsulation of foncign particles in vitro by seperated blood cells from
crayfish, Astacus ieptodactylus, Cell Tissue Res., 247: 409—415.

Smith, V. J. and Ratcliffe, N. A., 1978, Host defence reactions of the shore crab, Carcinus maenas
(L.) in vitro, J. Mar. Biol. Ass. U. K., 53: 367—379.

Smith, V. J. and Séderhill, K., 1983, 81, 3-glucan activation of crustacean bemocytes in vitro and
in vivo., Biol. Bull. Mar. Bid. Lab. Woods Hole, 164: 299—314.

Séderhill, K. and Unestam, T., 1979, Activation of crayfish serum prophenolixidase: the specificity
of cell wall glucan activation and activation by purified fungal glycoprotein, Can. J. Micro-
biol., 25: 404—416.

Soderhill, K., Vey, A. and Ramstedt, M., 1984, Hemocyte lysate enhancement of fungal spore encap-
sulation by crayfish hemocytes, Devl. Comp. Immunol., 3: 23—30.

Soderhill, K., Smith, V. J. and Johansson, M. W., 1986, Exocytosis and uptake of bacteria by isola-
ted haemocyte populations of two crustaceans: evidence for cellular cooperation in the defence
reactions of arthropods, Cell Tissue Res., 245: 43—49.

Séderhall, K., Aspan, A. and Duvic, B., 1990, The proPOsystem and associated proteins role in cellu-
lar communication in arthropods, Res. Immunol., 141: 896—907.

Tomita, T., Blumenstock, E. and Kanegasaki, s., 1981, Phagocytic and chemiluminescent responses
of mouse peritoneal macrophages to living and killed Salmonells typhimurium and other bac-
teria, Infect. Immun., 32: 1242—1 248.

Toney, M. E. Jr., 1958, Morphology of the blood cells of some crustacea, Growth, 22: 35—50.

Wago, Haruhisa, 1991, Phagocytic recognition in Bombyx mori In Immunology of inseets and other
arthropods, pp. 215—235.

Weinberg, J. B., Chapman, H. A, Jr. and Hibbs, J. B. Jr., 1978, Characterization of the effects of
endotoxin on macrophage tumor cell killing, J. Immunol., 121: 72—80,



6 3 FIKE: HE IR RETTTR 597

STUDIES ON HAEMOCYTES AND CELLULAR IMMUNITY
IN PRAWN PEN AEUS CHINENSIS

Li Guangyou, Wangqing
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

This paper reports studies on the morphology, submicroscopic structure and the
quantitive method of testing phagocytic activity of P. chinensis collected in Qingdao
coast from March 1991 to April 1992.

Results showed that P. chinensés has three distinct populations of circulating
haemocytes: hyaline cells, semigranular cells, and -granular cells; the hyaline cells are
round without cytoplasmic granules inside; the semigranulsr cells and the granular
cells are ovoid or ellipsoid and contain cytoplasmic granules; the semigranular cells
play critical roles in recognizing foreigs objects and have plenty of mitochondria,
which is perhaps related to their sensitivity to foreign particles and easy degranula-
tion. Golgi apparatus probably associated with the forming of granules can be seen
in the granular cells.

Gimesa stain results showed that the above three kinds of cells were purplish
red, and the nuclei and granules were much deeper, purplish blue, and their being
similar to human granular cells. That indicates they have similar functions in host
defence reactions.

The Luminol-enhanced-chemiluminescence (CL) method widely applied in stu-
dying phagocytosis kinetics wasused to test phagocytic activity of haemocytes quan-
titively. The result of CL response, counts per minute (cpm), can be read from a
Beckman scintillation counter. The cpm of the haemocytes mixed with lipopolysac-
charide (LPS) and Vibrio suspension were higher than the cpm of haemocytes
with only Vibrio suspension and the cpm of the control. It is suggested that LPS
can stimulate and enhance the phagocytosis of blood cells in P. ckinensis. Zymosan
induced wear phagocytosis. This method can give quantitve criterion to monitor the
immune function of prawns and will have many applications in aquaculture.

Key words Penaeus chinensis Haemocytes Morphology Submicros-
copic structure Immune Method
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Plate | Morphology of haemocytes in Penoeus Chinensis under scanning electron

microscope
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Plate 11l Submicroscaopic structure of haemocytes in Pemaews chinennis under
transmission clectron microscope
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