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BRFRE - BRIREE - RGBT
TR B Ok A BT K B T
TR B ek AR B R K BRI L B PR
lEVASE VRSV YN R

o K

AT BT R PRI SIS (Meretrix lusoria) N [RIFEERAYIMBRAEN T HI R iy At I
N H A e RE 2B - SIS TR R BRELERIERARE. periodic acid-Schiff (514 S fE - AT IMERHENE
#8A% Sudan black B [ {4HFHAL « 16/ \FE/KMEBRAILLE » DUFEZR5 1 E » Hrp acid phosphatase
B-glucuronidase F1 naphthol AS-D chloroacetate esterase 5 = FH % SRAFAE R SIS HYFERI BRI 5 o-
naphthyl butyrate esterase RI[fEfEBEAERS - 98% [MERZEIR peroxidase HYRGHIMESIE 5 37% [MERELS
phenoloxidase » {EMEEHF|E B ARIMERFTA « FEALMER RIS - ATEIEBIMERAME M ER] ~ &
WEEA'EF » SR AR AR B T ARSI R - Hodh  FERIEREEHN neutral red $5TEHE - ROMEREKIER
FIEHIERE ] AR L LR zymosan - {H DAREFHRL M/ NERI ERFIRRRE J JH -

REHEST « UG ~ 3K ~ BRI « BIRIFR - BEEMF

B 3

S (Meretrix lusoria) [RS8 B B ZR AT
W EE > FEREME R EETE IR - A RE A
+EELIZK - R = ~ S~ JUAR i RE
SCREZREIPER RIE SR » SR E5E 70~90% ;
SRR > SRR B SIS R BT » 3Rk
SEFLEARATIRK < HERDOIE R EIETRYIR K vRE
EHIRBIRGH ~ T 3B /K R EEN 5 Yeslim R B
YERE (5, 1974; 82, 1976; ¥, 1976; Kou et al.,
1989) » {HEA{J34E5E i o Chou et al. (1994, 1998)
WFFEEs s - (R BR F B B SR E5E s UG
FMER IR SO R R 2 RS2 1 - (R IREERE
[R5 B BRI S0V E RIS I A 1E 48 - i
RHERT ©

JERF MR AIIE 4: %892  (nonspecific cellular
immunity) 2 EEHFEERES]  ERR R R

BES / EREMICES 2 §%; TEL: (02)2462-2192 &
5214; FAX: (02)2463-4176; E-mail: hychou@mail.
ntou.edu.tw

WEE ~ BERERRIEASE - Hrh > BRI
BR o A {5 1 B 3R 6 P 2 e 2R e B E E
(Cheng, 1981, 1996; Fisher, 1986) - 5 ZHHLIP 3K
IR AV AR E R - MEREPERSN RYIE
% > FETHEEEERKE (Moore and Lowe, 1977;
Lopez et al., 1997a) - B WRIVYVE Rl 9L ATA
FgHe (lysosome) HYZKfEfGFT % (Huffman and
Tripp, 1982; Carballal et al., 1997a) » /KEEGEE
acid phosphatase ~ alkaline phosphatase ~ f-
glucuronidase ~ esterase ¢ (Moore and Gelder,
1985; Lopez et al., 1997b) » FLEEHRIER » 55 £h/k iR
Bt T RE S BECEIHI /ML B (Mohandas et al.,
1985)  tL4h - TR AE 2 v RE fF BE =2 I 0k
(respiratory burst) - EFTE ARG S (reactive
oxygen species, ROS) H H 1K & 19 #% & i 1
(Pipe, 1992; Carballal et al., 1997b)
FESERTEIRFZET > Chang ef al. (2005) ELEIER
ST SIS MR R BB - AR H g
AL A FERIEK (large eosinophilic granulocyte,
LEG) ~ BE {44 /NFE R R (small eosinophilic
granulocyte, SEG) ~ FEHAEK (hyalinocyte, H) FlI



52 IREH - BEE - FfEG

blast-like cell (BLC) o ANHFFEHES T UG M ER AT
2G> [FIRFEIEEA [FREEEIMBRE neutral red
B I A IR FH B PO SR B BT AR AR 22 52
MMEFTVE R HEIMBR 3 R 2% WHBIR T 1#
B M ERTER SR A DIRE - HARBEENAFA5 L
BSIMER SEIFRE IOV 5% » W] toh BhFeBHER SR K]+
HEHGRER 2 -

FOREL 7 5

— ~ EREY)

Al I SCHG il 5 SE MR G g st FA A 225
F o FEEAEEG T DAk (BEE 30 psu ¢ JEEE 25 ~
28 °C) Yii/kEEE 3 Ktk - HEITAES -

T~ MR ES ORI BRE B

LA 26G SRR B 1 fai e A Sl [ LU
WRES - A SE BRI A A L7k (B 30 psu)
ERMENRI b WAL ST (Olympus
IMT-2) BUERMERATEI B - frinekigiieg - 52
FRSTHE BRSSP o B -

=~ BRI

(—) Periodic acid-Schiff (PAS) it

2% Sigma 395B A EH AP EE - W
ST > LA 1% glutaraldehyde Y37 (ATNEE AL
M7K) 24 °C REEMER 30 min - DIZKEE/KEE
FEEW » ZI FELL 1% periodic acid solution 3%
5 min > f&ZKEE » LA Schiff’s reagent fEF] 15 min »
Ti/KEE 5 min > % L) Gill 3 hematoxylin ¥fEbge
% - Entellan & FrRE8I% -

(Z) Sudan black B &

TEZEW T > LL 10% formalin VAR (EFAIRE A
/K EEMER 10 min » ZKPEEEER @ WA
50% JWkEIEHY 1 min £ > BB 0.5% Sudan
black B %A ¥ (AR 70% #k5) fEA 20 min
(Bancroft and Stevens, 1982) » #& 50% PUfEIHEBE
FE#2LL 0.1% nuclear fast red YAURAETTRZAL AL
glycerin jelly FfFr o

(=) Acid phosphatase (ACP)

2% Sigma 181A BAMEHER TR - WE
IRATR - LU CAF [E%E# [25 ml citrate solution
(pH3.6) ~ 65 ml acetone ~ 8 ml formalin] 7EZE{5 T [&E
SEIMER 30 min £ - /KPERMEER » [EE Y M1ER
1F 37 °C HEEEERES R acid phosphatase |
SHE 5 hr - $&/KBE - LA Gill 3 hematoxylin ¥} Fb
gt > D) glycerin jelly £ F -

(79) Alkaline phosphatase (ALP)

2% Sigma 86R FAFIEERL LR - W
AT » LA 1% glutaraldehyde 53§ & 5 11EK 30 min
1% ~ KGR R MEEWR » [ EHIIMERAE R R ER T
A alkaline phosphatase ZRXZE|HSZJME 15 min = 7Kk
2 min %% > FLL Gill 3 hematoxylin VAU LY > LU
glycerin jelly & e

(Fa) B-Glucuronidase (B-GLU)

2% Sigma 181C IAHI SR PR - Wi
0T LA 1% glutaraldehyde Y53 & € IMER 30 min
& KRR EEW - [EERVIMERTE 37 °C BEREEREE
T B-glucuronidase ] -H 52 JFE 90 min - FE7k Pk »
FELL 0.14% methylene blue A% FLsfn » DL
glycerin jelly Ef F o

(7%) Naphthol AS-D chloroacetate esterase
(NASDCE)

2% Sigma 91C HAIEHAR DR - 1B
S0 » A 1% glutaraldehyde Y8R EEMMER 30 min
% > JKBEREER - [EERIIMERTE 37 °C FRRGERE
"I naphthol AS-D chloroacetate esterase Z8.75] 41 52
JE 15 min - &7k » FLA Gill 3 hematoxylin ¥f[t
gufty > DL glycerin jelly £fFr o

(15) a-Naphthyl acetate esterase (a-NAE)

2% Sigma 91A HEIEHAR A - W
A0 R » DL 1% glutaraldehyde 5% [ E MMER 30 min
% FKGEEREEWR » [EERIMERTE 37 °C RGBT
“FHA a-Naphthyl acetate esterase 4757 52 30 min e
FEKPE » FFLL Gill 3 hematoxylin #fEbgefn » L
glycerin jelly & Frisx -
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(/\) a-Naphthyl butyrate esterase (a-NBE)

2% Sigma 181B FAIEHARR P H - W
S0 DA 1% glutaraldehyde {83 & EIMER 30 min
% AKVEEMEER - EIEMIMERTE 37 °C IR
IR a-naphthyl butyrate esterase 3| H 5z JfE
60 min » F&7k ¥k - FLL Gill 3 hematoxylin %} Lt
> DL glycerin jelly £ 5 #%% -

(J1) Arylsulphatase (ARS)

BL 1% glutaraldehyde A% &€ 1M ER 30 min »
REEEEER » EEMERKA 0.1 M sodium
acetate buffer (pH5.2) 10 min # » fE£ 37 °C ™
arylsulphatase /A%% (Goldfischer, 1965) HiZJfE 2 hre
FEIREEK PP » FIHA 2.1% ammonium sulphide 3%
WRAVEA 2 min » $E/KPE ~ BEZE% > DL glycerin jelly
BREE -

(+) 5’-Nucleotidase (5’-NT)

L 1% glutaraldehyde 5% [&] € M EK 30 min »
RVEEEEW - EERIMEKRA 0.2 M Tris-
maleate buffer (pH7.2) 10 min % » fF 37°C T}
AMP 5% (Wachstein & Meisel, 1957) HIZJE 2
hr « FEFXELK S » B 2.1% ammonium sulphide
VETRIER 2 mino fE/K PG ~ iHZE% - DL glycerin jelly
B -

(+—) Peroxidase (POD)

2% Sigma 391 FAIERAR 2 P8R - Bk
Z0F » L 1% glutaraldehyde {5 & E MM1EK 30 min »
R UE 2 E B W 0 [ E R MLBR AR == B T R
peroxidase B R JFE 45 sec » 7KPE 30 sec £ 0 B
A copper nitrate YA SE/ER 2 min > 7k %k 30 sec
LA Gill 3 hematoxylin ¥f 1% » L1 Entellan &f o

(+=) Phenoloxidase (PO)

LU 1% glutaraldehyde A3 &€ ER 30 min »
TRGEZLEE W - [E]ERIIMEBRAE L-dopa 5 (0.5 ppb
L-dihydroxyphenyl-L-alanine/ 0.1 M phosphate
buffer, pH7.2) HZJE 16 hr » 7Kk 30 sec 14 JEHZ »
L) Entellan £ #H%E -

Y~ Ifin 3k 605 S FEEF A
(—) Neutral red #£EY

fEMERTE Fr E#EA 60 ul 8 ppm neutral red {4
W GERBEEALRK) » #F EER AR AR
B Mg -

(Z) BIERIER
1. #EHER (fluorescent latex bead)

EMERBE Fr FiEA 0.0025% (W/V) #&BFLER
(fluoresbrite carboxylate microspheres (R4fh4) » H.
2 0.5 um ; Funakoshi Co., Ltd) AW (RIFAIE
AT HE7K) » ez NEOERSEE 30 min £ 0 7F 4 °C
FLL 1% glutaraldehyde ¥ [&EE 30 min » FELDL
Wright’s 4ty AR GEINSE (Olympus BX 50) T
BRMERAGEECARIIEE -

2. Zymosan

FEIMERE ERA 0.1% zymosan A VAWK (R
PN ERIRK) » R ES 3 30 min £% > £ 4°C R
Bl 1% glutaraldehyde Y33 EEIMEK 30 min » FFLL
Wright’s Zeft » [A0ELBHGAET T 8142 ML BR A R

zymosan FAIETE -

(=) MBiRANBEERS O.) ZEE

1EIMEREY Fr L8 A NBT AW [2% NaCl,
0.1% nitroblue tetrazolium salt (NBT), 1% Bovine
serum albumin (BSA), 0.03% CacCl,, 0.15% zymosan
A] > AR N EOEESEE 60 min % - DURER A L
KREERIEMZ NBT » /£ 4 °C FLL 1%
glutaraldehyde SW&EENMER 30 min » FFLL 0.1%
nuclear red PSREFTRZ Gt L Entellen &f FriffigE -

SCEATMERAA L2 G4 ~ neutral red FEHY - %
zymosan [JFFIREYE FI AR A R lE 72 A S el By
FEJCEREAGYSE (Olympus BH-2) N#i{% - Al
HRETEE T~ 300 FEMBREEESRE G E
AOIMEBRES -

Mook

— ~ MERILER GBI
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Table 1 Cytochemical staining and enzymatic reaction in each hemocyte type and percentages of the positive cells

in Meretrix lusoria. The number of positive hemocytes was determined after observing 300 hemocytes in randomly
chosen microscope fields. LEG: large eosinophilic granulocyte, SEG: small eosinophilic granulocyte, H: hyalinocyte,

BLC: blast-like cell. ND: not distinguishable

granulocyte

agranulocyte percentage of

reatment LEG SEG H BLC hemocyte (%)
periodic acid-Schiff + + + — 97
Sudan black B — — — - _
acid phosphatase — + — — 60
alkaline phosphatase — - — - _
A -glucuronidase + — — — 3
naphthol AS-D chloroacetate esterase - + — - 1
a -naphthy! acetate esterase — — — — _
a -naphthyl butyrate esterase - - + - 2
arylsuphatase - - — - —_
5’-Nucleotidase — — — - _
peroxidase + + + _ 98
phenoloxidase ND ND ND ND 37

PAS By Z BRI G t0E » KHEA SIS IMERAY
SN EE 2 AT (Y PAS Btk 52 JE - EorhsERAER
EEEHRY S FERIER A S R AR
B ERERY - ThAA Se I BR A R R 095D A R
BRI » HA BLC 2fatKE (Fig. 1 A,
B) © Sudan black B A& HEERYER - Ge R T
DY e S I 35K A B 20 4 A T B B A3 A SR R
(Fig. 1C)~Fig. 2 Ry IMBRIEZ GBI RS R : ACP
TR FE 24T 1 (Fig. 2A) > #9H 60% IMEk
H LB RE N - B-GLU MyiE ML AL (Fig.
2B) > #J 3% IMERH L LR R 1 S e R AL -
NASDCE HYiEME K E 2 B RALta (Fig. 2C) » £
1% IMEREGTE MR FERTRLEHERL > o-NBE 35
M ERE BRI (Fig. 2D) - #J 2%IMERE AT
1K FE - POD {1 2 1 5 HE Ry PR T4 98%l1T
BRELEHI/NEREERIERL (Fig. 2E) - PO IE2
U E R B > ) 37% [MERHTIIAZ S5 @i 2
B ME I > I RERLR - A IE R AR
REST LYY - AT A — 40 H e 25T S FERY I
BREFERIEREIFRERIER (Fig. 2F) « SIS IMBRH L
I ALP ~ a-NAE ~ ARS F1 5°-NT [ 4 K FE - T4
R AEMBRAY LB G0 52 0 S R B i | EL s SR 5
#EHA Table 1 -

Fig. 1
hemocytes. (A, B) Periodic acid-Schiff reaction, (C)
Sudan black B reaction. LEG: large eosinophilic
granulocyte, SEG: small eosinophilic granulocyte, H:
hyalinocytes, BLC: blast-like cell. Scale bar = 20 um.

Cytochemical staining in Meretrix lusoria
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Table 2
of reactive hemocytes was determined after observing 300 h

Immune function in each hemocyte type and percentages of the reactive cells in Meretrix lusoria. The number

emocytes in randomly chosen microscope fields. LEG:

large eosinophilic granulocyte, SEG: small eosinophilic granulocyte, H: hyalinocyte, BLC: blast-like cell. ND: not

distinguishable

granulocyte

agranulocyte percentage of

e LEG SEG H BLC hemocyte (%)
neutral red uptake + + + - 82
phagocytosis
fluorescent latex beads + + + - 48
zymosan particles + + + - 79
ND ND ND ND 23

superoxide anion production

A B
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Fig. 2 Enzyme activity of Meretrix lusoria hemocytes.
(A) acid phosphatase, (B) [-glucuronidase, (C)
naphthol AS-D chloroacetate esterase, (D) a -naphthyl
butyrate esterase, (E) peroxidase, and (F) phenoloxidase.
Scale bars = 20 um.

=~ IMERGER I RS

Neutral red Fyn] LETEAEIS TR0V BT 44
) > "] FAFEASHIIEIIRERER (pinocytosis)  3C
A SRR BR A R BRNIRL BRI A AR - i IR
B Rl D e8e A 2 EURE (Fig. 3) « DUELER
PRI IMEREIETE RIS - HARAmREY T im
BREXH (Fig. 4A) » MAERGREY ISR &
JEALERIIAIE (Fig. 4B) - #i%5 300 FHIMBRAIE -

K 48% HIMEREAIEEEFLERIAEST » Horh L

SEG MIFIRHE JIeiit » IR B A s 2

TFOLFBRVIGIE | (£ R H B LEG HA3HE
REST > TIRAEDEFLER R D | iff BLC HIAE
HEREST

i
F B
H G :
£, QB e
G
o
;1' - —

Fig. 3 Lysosomes of Meretrix lusoria hemocytes were
vitally stained with neutral red. G: granulocyte, H:
hyalinocyte. Scale bar = 50 pm.

Zymosan FyFERFHHMUEE FIy—F 220 w1
IMEREIAEWRIER - AEMIBREGIE zymosan AR
BHIRT 19% [MERHIIEALRRE ] - Hrp{5LL SEG
HIEIE LB > A MER AT &Y zymosan 84
=K% H R 5 MG &1 LEG g4
zymosan » FT{FERAYHLEA 1~2 36 - AHFE]H - BLC
IAEARER zymosan 1YFES] (Fig. 4C) - EMIER
F| zymosan FYRIFEITTHETTAIECE I - [FRIRFEE
AR PR NBT 2R EE O RSN
formazan » [KIIth & E; () 2 (1 - KEIH 23%
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Fig. 4 Phagocytosis by Meretrix lusoria hemocytes. (A) Wright's stained hemocytes phagocytosed fluorescent latex

beads; (B) the same area under fluorescence microscopic observation; and (C) Wright's stained hemocytes

phagocytosed zymosan. LEG: large eosinophilic granulocyte, SEG: small eosinophilic granulocyte, H: hyalinocyte,

BLC: blast-like cell. Scale bar = 20 um.

SRS IMER BLZ5WE zymosan HYRE ) H A4 B AR
¥ (Fig. 5) » MiELeMERAR LA EERTHTNEHE -
S S R I BRI G295 1 Sz IR B e i Bt SR 2
FEHA Table 2 o

Fig. 5 Superoxide anion generation in Meretrix lusoria
hemocytes incubated in vitro with zymosan, through the

reduction of NBT to the blue insoluble pigment
formazan. Scale bar = 20 um.

—

n

‘Ll
%g

Chang et al. (2005) #$3CHRINER Y Ry RERIERAT
FERERLER  HARERIK ] F 53 By LEG A1 SEG > fffy

JERERTER I3 by H 1 BLC » PUFEIMER FLF143 510 b5
RAMMERBCR 3% ~ 64% ~ 28%F(1 5% » AWFFEHI%
BERE L RS SR BEURBR 7 BLC 24 » HABIMmBRAIHT
HUEHRSE PAS Btk FE - EAABRE 203
£25) - T RERIEREY 2R 52 5) H B (el - —LEhiF
Fe s QR BRI BR G RIR M P E (Lopez et
al., 1997a; Lambert and Nicolas, 1998) » 4 k¥7E 1
il 7K AL & W B 5 R # 43 fR G R I
(Mohandas, 1985) » [FFRERER S EEASRE - & AT
BERT WA MK EE H (Carballal et al., 1997a) »
il Wootton and Pipe (2003) 28 F =% #E 14
(Scrobicularia plana) [MERFE PAS B < ERIHT
Wi S RERIVEN - HLRE S ] o WMk BRAE M T
HWEIER - MAE Sudan black B ety » TS MIER
M2 B R FEAEE - #E N IR B R A e
(Barracco et al., 1999) - #ESRIESE (2013) F&EE S
LU (Crassostrea angulate) [MERFEIZLE] Sudan
black B [5G e FERYSEKL » T WSE i Bk o Sk 2
Sudan black B [5 1 [ JEE 119 3 73 2 6t I 2 H iR
(coagulogen) (Durliat, 1985) - {H E AEf fE5EE 1 A5 -
B BRI R 094 Y220 F e A B 2R
{LEEER IR - bR T PEET HARR S ERYFtadh -
T8 LB BR P e AR R A 2K & o —HE AR
(] 2 AU B A [F) 2% J B B Y M BRK (Granath and
Yoshino, 1983; Cheng and Downs, 1988; Pipe,
1990) = SCEGIMERAY 8 T KfEEGGLtarh - nIEI%E
B-GLU f#7EfA LEG » ACP 1 NASDCE fif A SEG>
o-NBE FEf7r H A - i A HE IMERET B A H
ALP ~ 0-NAE ~ ARS #1 5>-NT [1£4E - B-GLU 1]
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7K R R B o R I T R 2 W - R R
HEMNIER RIS MR 51 (Cheng, 1975) »
Carballal et al. (1997a) Fl]FHE FHETUEEEE 18-
GLU e i S20s  (Mytilus galloprovincialis)
FERIBRATERI R o AR G I ERGHH A o
#IH 3%&H B-GLU » HEZEEHILE LEG A »
PR AT #cES SEG B LEG 2 Ratd ZUREAY I ER - ACP
HIE A A TERER% L (de Duve ef al., 1963)
Barracco et al. (1999) tHEET| KFRZRZEME (Perna
perna) FARIERA A B S (lysosomal system) &
ACP » HIJRE Ry 70 eIl T AR IR S M e - SCis
H 60%MMEREAH ACP FEM: - LLfiEL SEG FH{L -
HUR ACP (4B SEG o H AT f ELBIAHE & > [KIELHE
Bl SEG FEMEER Ry ACP - 8 Lopez et al.
(1997b) ZEIFFERNE (Ruditapes decussatus) H1EL
H NASDCE ~ a-NAE #[1 a-NBE JE MR IMER ELBAE
W AR 62% ~ 59% Fl 1% - (8 LeieEly
TESCIG IMERAY ELBIRIAE S D BikZ < 1% SCES ITER
5 NASDCE 931 » NASDCE J B Mg -
AFHAYRE P HIER  (neutrophil) 1A A #H i
(mast cell) HAFHIEM: - o-NBE 3 H 7A7E AR B
RZIMER (monocyte) FIEAZAMAME (megakaryocyte)
th (Lieral,1973) » 2% SCUSIMER S o-NBE » H.
REAERAER -

WA LES (POD) Fy¥ LB#3R (oxidase) HY
—Hf - FAEE MBS HEEI Y IR > =
ST RE B o fif A5 Wk 8 A2 P 2 AR @ AL & -
Carballal et al. (1997a) F|FHE FREMEBE M
galloprovincialis M ER » B PEZATE % S ELE FH
REBR PRI A B R R - HARR R R
B EMREENRE - (BRI AR
M HE - TSR ELS (M. edulis) (Coles et al.,
1994) BLRNZEZTFMH (Scapharca inaequivalvis)
(Holden et al., 1994) th#f 2 EFERBR-P B G
FALERAITETE o KE53HYSCHE M BRI E BB HER
T 2B 2 S L BR TS MR A/ N EE IR D0, - ATREE
80% 3 HE IMEREN A FRRRESJHEA -

MrsA Ll (PO) 2B G [ B Hy o8 15 12 Ak i
BRIy - BARORP RS R BESE DR
(Leonard ef al., 1985; Soderhill et al., 1994) » {HAE .
M E G R P A e oR A - EFEFTE E
FEHTAT#ESEE] PO RYFEAE (Wootton and Pipe, 2003)

{H M. edulis (Coles et al., 1994; Holden et al., 1994)
FI4808 H (M. galloprovincialis) (Carballal et al.,
1997b) & EEERYIMBRES ] #1222 PO » Asokan et al.
(1997) M ZE W FF5 A5 H  (Perna viridis) B
prophenoloxidase (pro PO) 2ifi » BRI AR E
TAAE R M - HEH PO MUShiR G T RER B
JERE LS (Ruditapes philippinarum) {1 brown
ring disease (BRD) WIKJR Vibrio P1 (Paillard et al.
1996) - Friebel & Renwrantz (1995) #i%Z PO 1£4F
M. edulis FRETHRLMEFERIER » ARG B EIZE]
37% HISCEEIMERFEA PO BUTEME - HR LA
RS L - iR E— PP H PO
TG TRy 2R L ER - i A G Bt SRAH Bt
Lopez et al. (1997b) &5 R. decussatus PO JE 4%
HYBRAE [T BRAH AL Y S [ FE 288 RLIR - Rt 2
TR EEYEA pro PO SR ? 5941 PO FE3CiGH
TR R T A ) ? AR
AT

Neutral red W55 HBIERE A EEAIE - 284
TEVE R R 2AE » KA BT neutral red
fy 20 & ] R s M BRPE AR (Coles et al,
1995) - ;] Matozzo and Marin (2010) tHjER R.
philippinarum [MER¥E neutral red FYEEIEREEETIHE
IR MFIER] (endocytosis) RETJRYZESEME - A
ARBE AT SCIE IMLERES neutral red SEHYERZE RS -
FERIER AR ZHRC SR, - I FERIERITAL (2
TR B H RO E - BUREERIERE R
B A R TG » LLAM S B R B AT ey BR
s IMERVSEEHE A 8 E M R oo - (Rt HEH
[MERAY neutral red retention (NRR) 43H7H 5 0k
BEHIBR BT 484 (Koukouzika and Dimitriadis,
2005; Matozzo et al., 2012)

FRAE A2 MO H B AR - —iaR
Ry B2 RERLBR 22 B S AT M A WD B 1Y 40 e
(Cheng, 1975; Auffret, 1989) - it #K 35 B H- UE
(Crassostrea virginica) ~ i #%¢ & (Mercenaria
mercenaria) ¥l R. decussatus 135 BHERFIEERIBR
EHHGRREES] - {ERER ERAYLFRREE ) EEZEHAER
) IF (Foley and Cheng, 1975; Lopez et al.,
1997a; Tirpp, 1992) - EHEE SIS MERAFRR L ALBR
Bl zymosan [HJF » SUIEER T BLC ANEAMGEE %
4h » HER LEG ~ SEG Bl H HHEMEREST » {HL
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SEG FFIWRIE M B RE ST i i < 1SS IMBR B HY 25 fi
MR YTE A RRE I AR - K9F 79% IMER
LS zymosan © R 48% [MIEREHWEE A
ZE - Wootten and Pipe (2003) #3I7 S. plana 045
WEANE » A& FERE zymosan » {H Carballal et al.
(1997b) AEEER M. galloprovincialis W zymosan
FRE JTE SR T AN B A A R RE JJHRAK - F] REBLEE
3% (lectin) 177 B I BR ¥ S0 AW E 09 7 38k A Bl
(Adema et al., 1991) -

IMERAEA ARIEHG TR » S eI P 2 A T
ALIRIEFTE ARRE RS - IR A E a2
TR T Ry » FENPIR S EAE R - A2
it iR FHVEY) Kt AR T E BT
AR R W E ISR AR - ¥ 2 A0 M. edulis
(Pipe, 1992) ~ M. galloprovincialis (Carballal et al.,
1997b) F1 C. virginica (Fisher et al., 1996) WJMMER
e E s BaREET - mARKE BRI R
zymosan HSMNERIET » "J#{ZEE] formazan [/
A FHIE TSR MUBRAE A TR/ FFE - T A1
A LUE SRR R - (HIELE FHATE S A 2]
TEPEERYED: - AT RE B ERAR IR A T A s
AR EERE o 40 M. mercenaria K1 R. decussatus
FYIILER ] CAAFIRR zymosan » {H A A BB M S8R
EE A (Anderson, 1994; Lopes et al., 1994) - T
Nakayama and Maruyama (1998) #I] F§ phorbol
myristate acetate (PMA) HI#[EIf#RELS (Tridacna
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Cytochemical and Functional Characterization of Hemocytes in
Hard Clam (Meretrixlo lusoria)

Su-Jung Chang', Hung-Yee Chen? and Hsin-Yiu Chou**

"Mariculture Research Center, Fisheries Research Institute
2 Taishi station, Mariculture Research Center, Fisheries Research Institute

3 Department of Aquaculture, National Taiwan Ocean University

ABSTRACT

This study examined the role of hard clam (Meretrix lusoria) hemocytes in the immune defense mechanism,
and sought to establish the hemato-immunological parameters. In cytochemical staining, two types of granulocytes
(large and small eosinophilic granulocytes) and the hyalinocyte exhibited the periodic acid-Schiff positive reaction
for polysaccharides, and all four types of hemocytes contained no granule with a Sudan black B positive signal.
Acid phosphatase, B-glucuronidase, and naphthol AS-D chloroacetate esterase activity was found in the
granulocytes, while only a-naphthyl butyrate esterase activity was found in hyalinocytes. 98% of the hemocytes
tested positive for peroxidase activity. Approximately 37% of the cells exhibited a positive reaction for
phenoloxidase, but which type of hemocyte the enzyme was located in was uncertain. In immunological assays,
pinocytosis, phagocytosis and superoxide anion generation of the hemocytes were observed. The granulocytes
have more activity than hyalinocytes in the uptake of neutral red. While the granulocytes and hyalinocytes were
able to phagocytose fluorescent latex beads and zymosan particles, small eosinophilic granulocyte had a stronger

phagocytic ability.

Key words: Meretrix lusoria, hemocyte, enzyme activity, phagocytosis, superoxide anion
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