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Abstract: Crustaceans have been shown to possess a primitive immune system that relies mainly on phagocytosis, en-
capsulation and agglutination. Haemocytes play important roles in crustacean immune responses. It is generally agreed that
haematopoietic tissue (HPT) and haematopoietic stem cells are responsible for the production and supply of haemocytes.
Most crustacean mature haemocytes were classified into three types by using light microscopy in the past few years. Re-
cently, the monoclonal antibody technique has been used in identifying the types of some crustacean haemocytes, which
was proved to be more accurate than classical methods. The cytochemical characteristics and function of different haemo-
cyte subpopulations show significantly difference, suggesting a role for these cells in particular functions. It is demonstrat-
ed that total haemocyte counts (THC) changed obviously in crustacean immune response. Generally, the haemocytes de-
fense action in crustaceans relies mainly on phagocytosis when the pathogen is very small, and the microorganism was
killed in haemocytes. When a microorganism or parasite is bigger than 10 pum, encapsulation and agglutination played a
more important role. Moreover, the immune response of crustacean is very complex, during which cell co-operation and
communication, and immune factors interaction are necessary. The study on the structure of HPT and the production
mechanism of haemocytes, the establishment of classification standard of haemocyte subpopulations, the function and in-
teraction of immune factors should be the main focus in the future.

Key words: Crustacean; Haemocyte; Haematopoietic tissue; Hematopoietic stem cells; Immune response

Wk HIA: 2006 - 02 - 135 #E3Z HHH: 2006 - 05 - 26

HEEWH: HEARPEESEIIE (30140017; 30671605 ); 3 K= P HFAEQIHT BN L HHE4 (20064001 ); fHE#EAFHELE KR
TEEhmH (99-2-7)

* BIRAEH (Corresponding author ), E-mail: zywang@jmu.edu.cn

FEERA: RE (1971- ), &, Wit mEER, FENEH TR REERE,



550 oI 7/

o 27 %

HIZegh Wy T s TNTE 8450 . W8 R EL
ZS 2R R SR (Liu, 2003 ). H1Fi%
RRAEOK IR H A . B ™ 5 A TE Il A
PR E S, PRITAE A FRAE L 5 A
fro IAER, BEA 25T W 5e sh W) 90 5l HURE 1) AS B4
K, HIRFLAH %, Btk 512 M 5csh
VI 7 A, A SR vy 2 L i 4 Sl ) 1 B
2., Nk Ra R s R85, =
BEBRIE M, FEAEYIbRRE . . %, BHE
R A5 U SR AR R 7 A B T B S A ARk 5 )
20 B AE I Ay S o Hh 2 2 T AR T, ALY Sz
PRAPVE FH 3202 i M 20 MR AR Y il 20 B B il
WAGIR 3 A0 B BARE AL, TEAE 0 S s SO e &
PO Al RAAEIE R, 20 A A L TR
VERL, R¥EBEATWE, 4575 49 % 5 5% 1y 18 2 Ak
(Soderhdll & Cerenius, 1992 ). i Ifl 2H 2 0 3k 1 T
YA I 40 B Y AR . AR TS R T R AR AL T AR
( Mats & Pia, 2000 ),

1 MmZApErIF=4%

1.1 EmALR

IR I AN BEEA T A 2200 3L, LB Rb 78
se I ALK TEMAY (Mats & Pia, 2000 ). 7£H
seahPyrh, RORAGHE M ZH 2 207 T H R,
ShEFH VB . — A T I 20 A A T i 2
ZIA (Mats & Pia, 2000 ).

Chaga et al (11995 ) XJ ZX I} ( Pacifastacus le-
niusculus ) WITE ML N ML SH R G, KA
A SR A HES A E—2 , O AR ARt AR
T I ZH 2 /N v N ] 3 I 2H 2N A AR
ZYHANETIA M ANNE 55— 284 AE /N T, Ak
WAL, ATLAME R 22028, JeARTCRORL, B
FEHABANM SIS BT (extra cell matrix, ECM ),
ARMERF BTGP R ok s 56 — 2= P04
TEEAMU, B ORL, AT AR ER UL 4 M 1 A TR
REGB IR EA R, JEA EARTH
fbanfe, FTREARFR IS —FP I3, X AN
ZI MR RIEANTERE . AL seshyy, =t Fg
( Carcinus maenas ). JEMF ( Homarus americanus )
T2 100 2H 2 AN 10 20 B AR S LK AP E &8 ( Ghiretti-Ma-
galdi et al, 1977; Martin et al, 1993 ),

XTERIAT IrAS[E], Hose et al (1992) WCHELE
FARHR ( Sicyonia ingentis ) H 3 MAE I & A= 7E K

PR YR AR — X 3 82, BEAT XS AR ( Pe-
naeus monodon ) E MBI R . & IMHL 0
ATTER MR AR B, FEAE TP EH R AR5 9
FEFETE, /R oA R I il A PR AR AL (Van de
Braak et al, 2002b ). #UURTESZ BISCH RIS, &
MZH LB 4 I H AT UL/ i B 28 4 A Sk il
( Van de Braak et al, 2002b ). HLBEMES AP, wEil
HLUPAFTE PRI SERL R MM, 55— 28] e R
KL/ NFURL AN A A, 28 7 AT 73301 1) 35 —2
e e S0 s 1 N | DR A A N L i PR
L A M n RS Sh B/ N I, AT DL E R
S 5 BRSPS A f 3 IR ] 5 240 Ay S 7Y AR
( Van de Braak et al, 2002b ). Zhan et al (2002) &
MDA SR DI TR, P BIXTER ( Fen-
neropenaeus chinensis ) ¥Rk M AH L BLAEE . A
1723,/ STIRY S 5 87 iU S AP Y 1 2 SR
AR E AL AFAE

XTHRTEIR YL A BEATRIEEE ( white spot syndrome
virus, WSSV) J&, i Il 20 28 & &k A — seAr fk,
KBS BEX &G WSSV BIXT IR HEAT 05T, TEXT
SRE I AH S b Al DO 2 WSSV, $2/8 WSSV Al
LI Gt X W 33t It 20 20 rP R B2 AY 1 48 Y ( Jirva-
vanichpaisal et al, 2006 )o

Hernroth et al (2004 ) #i8, KA F 5 14
JE ST Mn ARES | B E R M H A A . Vogt et
al (1994) MIWFFTABL, B HAELENERH RSN 1
mg/L B Cu BT, #LHEME 10 K5, Z8 Cu BT
TEiE MAH LV EEH AP TIR, SR AR 4 8 X5 XF
MR 365 1L ZH 2R B2 e A []
1.2 EifF4Ek

T I 40 Y A 2 6 18 A S e v RS A R A
Mo Soderhall et al (2003 ) #EA7. T — 7l A HFIA A
Sy B I T AN ML A 7 2, ST T I A i A R
FH o 3 i H S AT TR BRAY I 40 MU 4 5 RE T . A
T I 40 A BT 40 RS % L F ( peroxinectin )
e, IR TR RIS SR N E M E S
T 1M DI HER) Runt-domain protein i PR 7E Il 4 L B it
e BV, AH 2 B0 6 I 32 1 A ) mRNA,
i I 2 0 ) BRI 2 73 R A 3 1 2 2 I e
(9, 3 ILZH 2N B 38 1T 2 e D g AN TR T LA
P14 i 20 A
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2 IMZARMEBI K IThEE

2.1 MmEABREIFRESFTE

FIRTBFE A4 2 iU ZE T 52 S W L2 i 22
BB WIGHM . /INUL 28 R0 R B0RE 2 i = 25 A-
likhan & Naich, 1987 ;Benjamin & James, 1987; Ferreo
et al, 1989; Barracco & Ameirante, 1992; Zhou et al,
20015Zhu et al,2002 ) 1M Lu (2002) >R I H B4
ARG T TG ( Eriocheor sisensis ) L4
FA, FERERY], BR T BIR 3 RS ALY M 40 AL,
HAR GBI I8 AT — TP TR ORL AN/ INBURE 41 i =2
[ A (] U AORL A el . Ravindranath ( 1974 ) B 5%
R, FREH Lgia exotica FA 9 FAEZEALH
MM, Martin et al (1999 ) >R F R ABIH A 2
Mtz F B ) H ( Artemia salina ) B I0LZ0 2T T
W LI, o H H S — B SR A i i, 40
MukZtEh I, EARZ 6 yum. Jakobsen & Suhr-Jessen
(1990 ) INH % ( Tachypleus tridentatus ) A W Fh 2
BAR IMANAE . UKL B A BT 4 i, e SR 4 i
KLY 520 B 97% 5 M 5T 40 B R 2y o 1. 40 i
BB 3% . Van de Braak et al (1996 ) RFBEZLXT
DTSR MR L 20 g €, AR 2 €0 5 1 200 ) AN ) 3R
B, JEBEX AR M AN 5 RIS EY . HATBELL A
B A0 M A . TG (5 30 3R B 21 €0 A0 A [
A0 JC BN IR BB LL (R [ 5O (R A4 I 20 i
HABELLA/NERAY MANAE . ARAZ 5T He Y I 240

i, FEEAEVBORA R, C4A b i
2 0 1) JE R 1 A B S BT A T T A AN [) 2 A
MANAEL. Sung et al( 1999 V) FHEBE T3 X R /55 25 B ks
M A S 2 B 4 R SEREBTIR, AT U
THFFEBETT XS ER A M An a2 By | A7 MZhfe, dnl
VAF RS E [RTB AR ( Microbrachrum rosenbergii ).
IR ( Procambarus clarkii ) F1 (P leniusculus ) #J
MZE . Zhan et al (2001 ) LA 1 H B X0 I
MY BR ST RE BRSBTS VA 4
FE] B G 0 I 4 A 257 . Zhang et al (2004 ) >R 15
SUREPURE AR K25 T 8 PP FLANIEXSUF ( Litopenaeus
vannamei ) MLZ0 LA SR SEREDTAR, SCERUEH I 5
e v [ B0 AR A H A 3 X R ( Marsupenaeus
japonicus ) EHPER Y ; 2 B 5 =R T8 ( Por-
tunes tritubercularus ) B PAE RN . HAR B0 LA
BORTE I 20 M AL Y 4 P R B R, (H2 s
— IR I T T

2.2 IMZARBHYZERAILFF0ThAE

75 B A0 L FUROR A B AN AUTE TR 2855 EORTR], 7R
MM AL IhRE B B 2E . Wotsh Y& 4l
MURE RS B BIAZ L, AR TP AT 3 & ik
BUN. BE . W FEUER/IMA, e 7 i i A 2
G2 gull, FES 5 MM R BEE SN ; UKL AN
N & A T AL RUK R, 22 5 Al X ok 5+
WA BE AL BEVE T (Hose et al, 1990 ).

Hose et al (1987 ) >R FIHRF 5P G h Xt %5 Bl 44 |
2L J5 9 2 ) RURORE A T B LR T3 1, X B B
JRCHR Y M A0 AT AT B, SR IR - B e fn
J5, JCRRLAIAE ( agranular hemocyte ) Fl/INURL 2
LR — RS A 3 8 R AN SR T TE Y, &
BB AR E R e @, 12 H S —FhEESE A
T (coagulogen ), MNZRLAF ) I 4H A HORE 5 F s
e, HALSE R A I 0 2 R e 0. IR
PR A (acid phosphatase ). # 2 W 1T PR ( glu-
curonidase ) FI1JE K 5 M 19 BE B ( non-specific es-
terase ) é’é@)ﬁkfﬂ, 1 JC FURL 241 g ':P/ﬁﬁ{ﬁﬁg
HIFAAE, TEIRPHR G )/ NBORLAR i P AR D A i
BEAA B AFAE 3 TR RSURL RN JCHE 2 11 00 900 174 /N ks
AN A AE R IR A . R PE B IR WA AE T/ N
L2 R 2R S A /NIRRT A P AR 2 52 3
PR SORE e PR Al i il A A 4 i v 2 LA e
IR

Gargioni & Barracco ( 1998 ) XIVHEF ( M. rosen-
bergii ) 5 (M. acanthurus ) F1ZFEARZ XTHR ( Pe-
naeus paulensis ) B M AAMHEATHIFE G ABE, X 3 Ff
S ot 0 P AR 5 B AR /N 2 Y A
KEANNE . 79 V8 A 0 3 22 325 B 40 v 5 A R
K T2 OR 2 XU 0375 B 40 M P LA 5 Ok, B
WURLANREAL , & FTA SR A M 20 B 3R rh R B e
BRI E Y (PAS FHYE ), /N R S AT BRIk
WERRTE ( Gomori PG 4 K2 N ). X JLAH AR Y /)N KL
AR L 24 HA A Wi o, 7R S5 OR % X R i i
2 i 3 WL %5 3] /B SORL 200 L 1) A 22 3 B (AT
1% ); TAETHEF P B SRR A G . /NORLZH
FRL 2 55 VR A I 4 AP PR ) T SR M TE R RS
Xof B A ot 7 B2 3 B A D o S S A

Martin et al ( 1999 ) i p<i HURY Il 4 5 (00 f5 A
W, EEARIETERE, JFEE% S L-DOPA K,
RS 5 F W) 240 AL I AETE B S AL 2R 4t
TEAN NG P i B b 5 2 ca2r WBOE, B R 2
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PUAR RS b 4 45 G 7E— &, RERAFIRAN A
Pl EL A I 240 0 258 TR R 2 R B R AR IR A ) 2 A 2
( Limulus polyphemus )o Jakobsen & Suhr-Jessen
(1990 ) A BUBUKLZN 2 o5 % 1 40 ML B K 97 9%
HATWAE ARG, TLT-B0A i 5 AR AT
bR, (HZ2RAVFZREY T WEURL, 3% 40k Y
NEPIARIEDT HE 2. $ 22 RN N 2 R
RIS, AR R B U TR 7 A r TG 3, R
AR R FLAM I s TOURL A0 K 24 o5
MARM SRR 3% , ENTEAVFZ 1 B AR RHA T
Lok, AHJLT-BoA A o3 WA BURL . 40 B P9 7 R
U R TS RURE 2 M5 5

KT ZE Y i 46 i 2 g 4 9F 7 7E 20 HHEZE 90
ERZHBZ, —BohA, W5 KR4 i
BAT By S ARG IR SE, e B e U5 vl LIS
B A, DLRCRAT i REAE FIC Soderhall et al,
1985; Johansson & Soderhill, 1985; Vargas-Albores et
al, 2005 ); /NBURL A0 it F A B AL BRI R 48, R
AT, I HA B R R84 e A H
( Johansson & Soderhill, 1985; Persson et al, 1987b;
Kobayashi et al, 1990; Vargas-Albores et al, 2005 ).
Vargas-Albores et al ( 2005 WF5EF W, XJ 1 49 1 44
AR T 1 A T RMR A, A 75%),
T /NURE 40 1 0 A7 /838 20 69 0 481k Bl 6 P, 2
25%; i WA A1 2R A A I ) BE ( Smith &
Soderhill, 1983a; Soderhéll & Smith, 1986; Thornqvist
et al, 1994 ), Dean et al ( 2004 J7EERH Manduca exta
R T —Fh AR AR IR RERY M4 A, FE X
KA A AT KA AN s 7ES S MG 2R
AL T, 3 25 I 4 ) R i AR 2D, R
1%, T 528 i R AT S RIRIE

3 m#ReERERNHEER

3.1 HRBEERERNPHEN

MmAnffi% (total haemocyte counts, THC ) 7&
SVFZH TG, HTE—EREE ROV T X HF
TEROIRS . KEBE . B BHORAL. B
A PR AL FEBXT THC A5 520 ( Cheng et
al, 2001 )o

WFFERBT, THC AR T IE 5 7K P IR L5 i g
T1H5 KK FEAK( Silva et al, 2000; Sung et al,2000; Le
Moullac & Haffner, 2000 ). H 7 5% XJ i} F1 £1 %5 £ XF
W CP. siylirostris ) 53 5 B¢ ik 71 8 ( Fusarium

solani ) PR BEEINE ( Vibrio alginolyticus ) &Y
JG, THC ¥ % % F FE ( Yu, 1993; Goarant &
Boglio, 2000 ); B 15 X} HF SR YL 6850 (V. anguil-
larum ) J& R 4 I 40 2R 4R B IR Gy iR AL 0T 6 A=
PR T B PR, AL 2006 R 4 A 2 R R RO )
fit, FERMARIE, MkEHIEARE THC TR
(Van de Braak et al, 2002a ). %5 #: X% THC 434 Bl
WEm, N T SHE Y Taura £55 0876 5 19 JLAYIE
XU, G i A S R AR EST ALY 21% (Song et
al, 2003 ). B X ARG WSSV il 4 /i 2 L
FF % (Van de Braak et al, 2002a )o Yao et al
(2006, iR ) BEFERM, 152 240 w5
] B R 2 SR BRI 200 P o B R s, (E H
UG W] g

Xof B it 4 e s 2 DR D B v 7 B ) B A A
M8/, Smith et al (1992) BFRFERM, HEH A
Pl gy, 2 @A (PCBs ). £ 3 J7 & &
(PHA ) 25 EXEFA THC W80 ME NS 5
— G YL P a2 R e 40
B pgmi A, FERY, BB Heg. Cd. Cu.
Cr. Zn F Pb 25 EKEER ( Palaemon elegans ) 1
PR i 20 S b, Heh, Zn 5 Ph B RIXS
UR ot 40 M %5 f R AR BE O B 2 ( Lorenzon et al,
2001 )o

Lee et al (2002) BF5TABL, 43T okt i
J10—30 mg Cu fAFFAIBE T X AR, THC 5% B2
HHECBLRI . ABA A 7R R P B g A: K ¢ pofiT
" W) L-ascorbyl-2-monophosphate-Mg ( C2MP-Mg ) Fll
L-ascorbyl-2-polyphosphate( C2PP ), X #iF THC %% & =
TSI L-ascorbyl-2-monophosphate-Na ( C2MP-Na )Fll
L-ascorbyl-2-sulfate ( C28 ))2H . X FR A& A
FE A 4EAE R ¢ XF THC WA 520 .

Zhou et al (2003) WFFERW], 1EH s+,
B 1 5 SR LAV Ak I I B v Y 5 A W RE T Y A
JEL, A AT W S BE s B AR B R T
VRIS i BOE AR RS, AR TUIE
FRAFATWELEVER] . Soderhall et al (2003 ) JEH
TS 200 pL W 5 mg/mL W7 205 5] & E AF
THC %% T B J5 V3 1] F+5 Persson et al ( 1987a)
MR, I B-1, 3-glucan J& X I 20 6045 TR
N, FEJ5 2208 N SUHAHL, Van De Braak
et al (2002a) WFFEEY], BETTXTERTEE S 100 p0.
0.15% LPS J&, Il 40 i i 52 BE S A2 1k
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Campa-Cordova et al ( 2002 ) K¢ LA X EFMTHR7E B
— HIR BRI IR IR Z M R R R B, A
BHIE TR, 24 h J5EFF, 48—120 h —E i TXF
HRZH THC 7K. ARSZIE T KB, RSN
(1) B AT Z2 8 T L S X R o 248 e 50 i g 3, SR
] LK 5 BT R AR R, I 240 B i A2 ki
[ 1L o A 2 RV Tl A 2B I A A, i — 20t
FEFRWT, LA b A R TOE R Tt | A S PR U il 5
QU o R A T S B e < e T SR e U b @i
251 THC BN E 242484k, JEHLEE % 75 i — 2
e,
3.2 HlEEAN

S F R RN . R LS
TS, — MM, A0 3 7 A I PRk A
I 9K B P A DA T AR B AR B R A R Y
AR I LA 224 i 4 6 %) 6, B A P s 48515 4
KT8
3.2.1 FWEAER HAMRE EARR NG, i 20 i
I A AR A A0S A, 78 200 6L D K i R
Ko A WEAEFH R BEML 3220 Sk S P 2 1 A
AR R

A AR AL 248 A Wi A rp A A R
fﬂ%tﬂfm, Fﬂiﬁ-ﬁgﬁjﬁ%%ﬁzﬁﬁ%(ﬁ@i ( reac-
tive oxygen species, ROS; reactive oxygen intermedi-
ates, ROIs ). FEIFETE S BS5E 1 NADPH &
ERFRIMEALTT , BEIR OO S B W0E , A iR A
BT (0,7), dkimA st FAbE . & H AR
B REEMEEA R R R, Bl DiE
AKWEY), WA DIAER S YR E R T 5k ik
Wi R A A TR R AR 5 1 = A ( Roch,
1999): DAL, 6Pk 404 1 2 /0 2 N T i 4
B ALY iR 5. 07 5 NO R Al AR
ONOO™, ONOO- ] ¥ g 25 11 it fird i Ak A B ik Ji
HEENE, ONOO™ A& 2 LA Ly 3l 55, 25 17 5 e
BEZA R (Homblad & Soderhall, 1999 ).

RAETEE A LA R R EROR, (HIE A
TR S XML B o AR A A sl Ha 6 1 A
FEHWFIEE, —RHBTEEAN A (X —
HERAEE T AAMEREN, eS8 Faa6e
HERH TS TR A ) Iy — SR AR = A AR A Y
PUEAL T 8 bR 0 M R, R A ) Ak
(SOD ) A% LA ( CAT ). MR L =AM Z
A O, WML B SOD Ak A B H0,, B lE—

PIF E A MURTERR 0,7, PRIPHLIR S 32 41 3 10 G f
it 2LAEACEEG ( CAT) fEL Hy0, A2 O LR TG
FE I H,0 5 0, ( Holmblad & Soderhill, 1999 ).
Yao et al (2004 ) B4 43251528 H A IR ( Micro-
brachium nipponense ) YK —F SOD, X Fl SOD
J&F Mn-SOD, {H & rfy it o i 55 At A= 9 1
Mn-SOD FEPEA —L622 57

A E A B AL 5 22 DAV T R T AN S0 e I8 745
K FE . EEHAAELE T 7S 3 0 RORL 4 0/
RrA R, FE T g A P B 2 R TR, —
HHEA M, BRI, Fod i i fe A
TPEVERGAS, WIRTRIEREIREG . ¥ DA BG5S R
3 (Darnell et al, 1986 ). EHHAWTFRE S HE L
WA 2 8 W (8RR S B9 bR 5. Hauton et al
(2001 ) 1 Hauton et al (2004 ) BF5E & B, HH 52
SNPAL T AN R B 32 B S R IR G ), I 2
JHL IS AR P 1k B I T B o X v ] B X MR 4 e
REZMEIG . LI 40 Y AR R R,
SR A R I I 2 L PR TS T A RS T ) 08, L L
IR, VS TRES 50 i, RS S v ) 35 AT il
A DB B KON KH 5

V5 DR Tt ELA Y S 0 R AR RO HLAE HR 52 sl ik
WIIZAEAE, IR R S fa s v oAy F AR
FHTH ¥ 32 2058 E I B . Stabili et al ( 1999 )
1B pa A — R B I R A 1 T 1Y
W, PR ANV AR S P e e v vT g ke B 2
YEF . Hikima et al (2003 ) M H 2 28 XF #F i 20 A
cDNA SCEHFRES S T 1 056 bp it € - BUWIE
B cDNA, H 156 2 BEMRAR LA B, 5 LNz
XHURAT 79.7% W7 8 R — 1 (05 R HURT H At JE
BHESI Y ¥ SR AP B (33.3%—43.0% )o
HHAbFHES ST HESI Y C - BRI R AL,
PIAEALA S (Glu58 and Asp75) 1 8 A BEA R
BT RN . HEEA BT, DA H AR 2 X5 U I 21
Mo sa B S XN R R T C - YA TG, R
AR BEF IR RGAE B A0 M P e A T RSN R R S
K, EHWE R pH 7.5 F1 50 C I EA il
TEPE, XTOER HLA 2 TGP, IR X A 9 TR
VI 299 I ] BERR HLAT KA B

Sotelo-Mundo et al (2003 ) Fd [ 3] FL4H T 4R
PO TR G, ARAEAZ T RR)P A5 e gt 150 12
R, JRT - MW, SWEEWNN C - BEE
B EA 46 % M FF A AHRIVE . (HEIL ¢ sl & %ok
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2 LRI I, HAA W ICEME YIRS 1EH
WrekER| 1 EBIXT AR ¢ - B R A (Gen-
Bank B9 : AY661543), A Hraif Eaig s
] B T R AT L AT C — T DA il A LR AR A, 5
Hofth B 56 3h My v 1 Wl R B AR 1 9 AR ( Yao,
2005 )o AT XFUR A B 2025 H AT A A R RGE ,
Bachali et al ( 2002 ) i1 XF £ Fh s )% W E1 143
TS M, N AR (7 T s T 0B HEsh 9
KR E R ( I-type )o

TAh, BRI ST I A0 M N FETE 2 R
BRI RPARR, R RAE S, K2
REBKRER K ZFh AN, HAPIERE) 4
&, HEEE T R Bachere (2000) 7RI #GE .
3.2.2 WEEM MR AVER R IBR 5K
(R EAR KT 10 um ) BN BEIE o B0 A 77
WA AR, H SC s Ia s 24> 4 i 1 B 18
S AR DAL B A T B I e L R SE . £
AR RS S R R AE A, T A E S
AR, B2 & BATER, Ko R bR T
SEEARKG O, REEERIE RIS
ST R AR ) B 2 A 4% %) it 40 B A 28 0 )y T
AE—EMZESR, AEEESES YR Z E &
+ 4 25 L 9 ( Lackie, 1988; Strand & Pech,
1995 ). Deng et al (1999 ) FH 8 I Ea 7 55 o [ B
U, ORF A P ot 200 P B A P AR A 7 R S s A A L
UL SRS R R, B AT 2R s Ml
gl A A B4 a4 2 22 R AS I AR L%
B, ughieis TREEN A, mBRaRE
LR AT A A R KB

HEEHR DR E SRR, HhfREe
iR T2 5, R, ke s
AT LU R FVR AR M4 I EEAEBE ST ( Sierra et al,
2005 ); fEHEMHE KK ( Manduca sexta ) %1 HUIML 21

®1 HZWMmMAMEEER,

MAREH R &4 (Yu & Kanos, 2004 ), MHHK
Wi 0 M A BERAE R TR H B EAN S Y
(Levin et al, 2005 ). 7EB(F ( Armigeres subalbatus )
TRIN, LA Y £ 5 5 R AR T 2E3-1,3 - TR
FHRONE T (GRP) 1925 ( Wang et al, 2005 ).
HH ( Tenebrio molitor ) HI HIAN S5 EHFHEM - 1
[P PEAR = 1 86 kDa £ 115 B HUAY I, 41 i Y £ 4%
YERIAT % (Cho et al, 1999 ). B M Galleria mel-
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TR 1 I 200 SRR, ok S SRR A R TE B A AL
BRI T KA AL BN . AR Z TR R, 24441
R TE S BN TCHHESD P AR IR, IEER 1l 48 B )
H % % T F&( Smith & Soderhll, 1983a, bs Martin et
al, 1993 ), T L Il 240} B i e A W58 4 S 14 68 22 1Y
EAFLEFBLZE (Smith & Ratcliffe, 1980 ). H5E2K
BP0 ML AR 15 AT BERE IS Sy SO 1 1 48 AL
figAh, & & A 40 MRS B 8 1 ( Johansson &
Soderhill, 1989 ), REWAFANIIFNSI KL & TE I
FHRESRAYZE 1T, Martin et al (1998) % B M g 4
AR B Mk L S5 55 52 8RS 5, it A%
AUMGEAAAE, ML MIER S G i SR AR U2 1Y . Bl
SRRV, TEES R IMANN . A5 A (AnRAE
1E) M H #R B2 98 b, A Z K RGD (arg-
gly-asp ) AT LAIZE T . Miller et al (1996 ) fff
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W, BEIMBERR PR IE T 451 TR, Gan SR il e
MBERRIR G B, 45719 IR O R R8> . AN TH]
B M 20 ML E T AR 1.
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Tab. 1 Classification, function and action mode of crustacean haemocytes in immune response
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