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HATT AR RIBAM AN A LM BRI &, L5 T 7 8 K 2 20 & B0k 26 1
(589.67% ) PR ER A ( L 7.05% ) EH M (1 3.28%)3 FFEZ LA, R
A B o o 2 P4 8 E A (3,29 £0.82) x10°/mL. FAT R TR R SA a8 1 & Bk
A TR AHEEAET AR E LR, Boaexkaa M REN. ARX
2 ORI PL(13.13% ) Te 2% A P2(78.83% ) #1428 M T2 2% DA B3k A B R 0 A 9 4 L (20
8% ). A A APIZYM X 7| & % fe 5 & 4t fn 48 B o 7% oF By 19 A B £ AT AR I, 4 ofn 20 M0 AR
ME 1 Al A EFRMET 13 Mg, 2B BRERNKE, M0l RIS RE XE
fete N-ZBiH AR EmEL A i E K FAE G BRAFELRARZET, 28
i BERE LA RE A, R A R AR E R ERALTRE L
EARAEMEATERBHE, BRER R ARERENL, BN AM R B & iE
MHRER,BE EEARE AN EREEAEFND N, ERMET £ KEEZ (13 ~
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FRAT I (HIT ARk, IR A YR MG T 18] H £
G, RIBIE TGS R 3 AR & 5T 4
&Ko WFLIYBTE X RN i AR TR
f& i PR, S B 1 g — R & 0% W BA
TF-BUNN K s

F T DU 2SO T bk O A M TR iy 3451
SR, UL 240 L R0 AR S 1 A R A T D
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AR WA P LA % I3 95 A 2% 5% ) 4000 T 0 1 92 74
L EE O ELET Xt U8 I L 40 A A T 5 A A
FRPETNBE i A REERIWTTEHRIE

AR DGR 375 5 BB 4714 H B A it =X 4
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SR 2% L 7 B, S TR 405 7 3 4 0k 3

1 MRSIE

1.1 Wzh#¥ K mike

VRRIAE 5 W 8 b 5t AR KB U i T 3 (7 Hb
1) o SRAETCH fdREVRRIEEE 300 H, Hidr 1 % 30
(58K 15 ~18 mm, (& fifg 1.9 ~2.2 ¢) 2 iR
30 H (58420 ~23 mm, {Afif 4.1 ~5.8 g) .3
%240 1 (55K 24 ~28 mm, (A 6.2 ~8.2 g) .
TEHUg BRI, 4T D172, Z8 1R /K vk fa U 4RI
T, EIF AL, L 6 541 Sk i — WPk T 5 e
Hem A1 mL HiEE L% sh77) Alserver Ji% (20. 8 g/L
WK 8 o/L FrEEmR AN ;3. 36 g/L EDTA;22.5
g/L NaCl) , Ff AP 76 JILA% 11 v i B 5 S A I 3k
ML RS, BA S mL B.0E T, 4 CF R4
#H.
1.2 MmEpEiEEER K it

Jn 50wl o 9k B 2 28 A b, i 10 pL
Giemsa YL (83, N5 3% 7,5 min J5 W% 1l 2 L B
&R, FFAEEEE 10 x 100 45T BEHLI 20
AR S e R A0 M S A, 545 2 1 41
o], B AR S R BEALE 30 A 1f 48 g, ] Tmage-pro
Express /Il S A HIE A SE . 1.2.3 B4 05
ANVRIHAFE S, MR Alserver YA B 1 A5 )5, H
Neubauer [X 1Bk iT40H , H8E 10 x40 £5 T 114k,
TR 2 TF I 96 B e ot 200 B S0, B AR S B 5 IR
FIIEL
1.3 MK % Giemsa a2

SO RV v B, fF 50 L IR 22 % 2 2k
Y, 07— 808 i A5°HE 4 50 i AR, i
J5 FH L[] % 2 min, Giemsa JL3 7F 38 C F 4L 30
min, ZEE 7K Uk 5 G OF BT, R R IR E RIS
RN WS R
1.4 ESTEREMEFBENE

FH PBS Pl 2. 5% 13— [ 5 Mtk e, 750 x
g B0 10 min, 355 2 e, 2. 5% I B
4 CTEELR, 7+ 12 E e, PBS 3k 3 Ik,
1% SRRV W 2 h, S N RS B2 7K, Epon
812 Ff gt , Reichert Y] 5 HLYI - (JREEE 70
nm ) , F7 58 R B — i 1 A48 4l WL EE UL 8, JEM —
1230 HYi% 5 L B WS AT IR

JH PBS BC il 1Y) 2. 5% 3¢ 8 [ e i bk 2, 151

i [ € WK, PBS PR3E 1 h, 1% SRR & 5E 2 h, &
[IENUHI &I L0 9l OB R TR i o
Philips XL30 94 HL B LA A
1.5 RN 4HAaIL

B 6 AR, AN VBT E 1 mL i ke,
22200 HfiZa i 0k, 11 2% NaCl 5 ifi 20 i v
41 x10°/mL, b #L4#r. A Becton Dickinson
FACSORT i 24t Ml A%, )i F CellQuest 45 {4 35 B
M 20K . ] 488 nm YT B AR
S, Hi 10 A B O (FSC) A m) £ # 5 Ot
(SSC) Jy F 2 X 241, DL FSC S e 24 i 1) K
/N, SSC iz e 441 it i U, L FSC % (5 {F 25 4t
W, AR BCECH 5 000 4>, 735 L FSC #il SSC
S A A R BRI ], DAT TR 45 4 e I
TE T 4% 20 I R 7 A 0 A e i e g
1.6 IM#AREELEFRM

MBI (Zymosan A, Sigma ) FIRE /K < LY
5 ( Aeromonas hydrophila) T Il 40 ) 75 W 52
K. $% BACHERE %" ) J 2 i il 1% BF S B A1)
BTFM . BERESROME (40 mg/10 mL) 77 T 281
IKFNE A AR R B TSR TR K b, 280k 30 min, 5
PR B TIC R K o B 100 WL A ROpE 2
TERORT 100 pL bk B 7E 28 “C R E5F 60 min J5,
50 pLiR G TR b, 5 R A e, 70k
Bi 10 x 100 %5~ WEEIF IR A W32 (BEAL 20 40
B R o WK AR B R B LT K
PERORYES S R S = W A T A B R K
Fie i 10°/mL ¢ B A9 1 B . B 100 L fin 3k B
FIK 5 40wl g K S AT B EORTR S AT,
28 CTH:E 30 min J5 , H50 pL iR AW TFEIE A
b BRI S TEDREE 10 x 100 45 WL I 4
A A e o

HEA SR G ZRIBKREALEC
H10x107"% 18 x 107" 24 x 10" 30 x 10 ™" &
4 ER BEA B 0 TC TR K, A ) -5 T B SR T G
P B SR B VTR o HI e R DI I R £ X i B SR
28 C N3l 4 Lk 4 Fhdh B 4500 T E 7 W 52
9, BB 3 AN EE, Jrkn b o i A S
H AT

BT EE R TR i 4N S
i ) B TR (24 x 10 " TC Vg K L i) TR 2
SYITE 10,19 .28 37 T4 4F F HEAT A W S2 8, 45
Wik 3 NEE, FE s AR SR A

http : // www. scxuebao. cn



1496 Ko ¥R 35 &
g% s R, M B4R 7 ~ 14 wm s 28 it 55 291 €045

1.7 Mm# B hEERNE

k2 & B35l R & APIZYM ( Bio-
Merieux ) 1] & i i 40 g K% 1 2% o 19 F i,
Alserver Y FE 1% A 22470 i SR04 ol 94 T2 18500 4
25 (3 000 r/min, 10 min ) , 535 WCEE Il 375 1 244 Ffd
FHFBHE AT, M40 E T 1.4 mL KR
AKH R IF 65 WL I 20 B B 43 AR 4%
I REANFLIN, #E 37 CTHER 4 h 5 In A B .
SO E ( RIVRG o) AR A ) A R ) 8 5 b
WERRAE o TBOER WG 1k S 0 v, 20 2 B SR W R 33 1)
IR B, 43S WA 3 i 355 R It 40 P 3 2 ) g
o3, iR
1.8 HESit

AN ) 281 1) P 0t 40 JH A /DN R B o 1 S i
it J2E 5 o E R 5 (ANOVA) ] SPSS %t
WEPERIKE A P <0.05, A EdEFHE +
PEZEFRIR
2 4

2.1 ImM#AREEMERKLITE
M40 TG AR Y 4 )2 Giemsa Yo ilsE, kK B
3 R AN

aeyEmp(Brl-1,2,9) 20 iy 5L R

TR, WS 2160 5 20 A% O A, S DR s BT | 47
HiET . 78 Giemsa QLRI AT, 40 MU A% S
AT , 22 W 5 0 5 A IO PN A R SR TR T (g P kL
(DS = PAR N =13 e % Uik A ST % 1 A

e H e (B 1-3,4,10) 4l i
REIE, M ERL 6 ~ 10 wm; 4057, 2 K
HE, A KEN B Giemsa Ye jili i 55 (5 (1) rg B 1
UKL 5 A MUAZ Ry BA, SEIRE A s

Fmp(Bm-5~8,11) 21} 52 [5
MM EARZY 3 ~ 15 wm , R/NZE VR 5 240 il o
B WA SO DA R A O A%, R IRDE
38 L T 20—

7£ Giemsa Y a1 7% b, EER I 21 2 550k 4
LA B R R O J 45 4, B e B A 248 Y 4 i
(FET9,18),

M AR A2 SR BT, 1 18 .2 % 3 0% Je it il
A 45 R (3. 18 £0.92) x10°/mL (3. 26 +
0.92) x10°/mL (3.44 +0.79) x10°/mL, £
55,1 2 3 YR 2 [ 1l 20 v B TG 2 22 R
e i i 240 - 2 B Ok (3,29 £0.82) x10°/mL,
Hod 21 (0 GURL 4R I 5 89. 67% e B IUk: 4H it
17 7.05% EHINHE 3. 28% . AN[a] 28 R I 20 P
TWAESE H b S FERR N LR 1,

®1 RHEAFERE MM/ MABZKNE SR EZRFE

Tab.1 Cell sizes,nucleolus size, percentage and main characteristic of haemocytes in 7. granosa

M 2 A2 Y 4l B AR/ pm MR AR pm B/ % FERARE
haemocyte type cell diameter nuclear diameter percentage main characteristic
2T 44 UKL 40 i red granulocyte 10.29 +1.85 2.58 £0.51 89.67 BERUD AR CRANE &g
WE T J5UR: 2 i) basophil granulocyte 8.08 £2.05 2.51 £0.55 7.05 HIGok a3, B E A
E W0 hyalinocyte 8.14 £3.20 1.50 0. 06 3.28 TeiUkL, R, J/NVE R
2.2 BN &, R/ 8 ~ 10 pm s 21 SR 4 3, 40 i o v

BB, BT X 4 3 RIS AU AN

Horampe | 2 (Em-1,2) 2 o 2 BB
SR , RN 10 ~ 12 s 41 5735 A7 45 2 FOkL
(0.4 ~0.7 um) ARHEH T8 B 2= 57, Al 43
R HL 9 B AOREL | v 8 FL 2 BE OR AR - 2
FERURL 3 Ffr, V22 15y L - 28 B 0K A LA TP S5 H
T E R AL, WL B LA IR ) B K A I T i
HIBRAREE#) | A0 2 A VT 22388 B 25 96 s Al i A O
PN 220 S N U B A S W B SR B VA= W s A AN
253 ~5 pm,

memi I A (BRKII-3) 21 it 52 |5

FEAESL Z 8/ DR, R K /N 0.3 ~0.5 um,
S A G L 4% 8 00K, 20 M 10 2545 38 W 55 30
A% B Y 5 A R, 6 B — 30, K/ 2 ~
4 pm,

T gm e, (B e 114) SETE, 40 5
TR WSS 240 i #5% , T8 URL A /b UKL A7 76 . 4
Uk — M 2 BTE .

R B SR 25 SR B, I 41 A 52 5O s
B, i AR/ NHIE , BLA% 8 ~12 wm, o2 .
21 it T G W, L 40 40 M 3 A /N Y SR
(ERRI-5,6)
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2.3 mN4paiY

K1 4 FSC il SSC A4 HE . M S H
AI LA S e i il 20 32 2 R AR TE 8 P1 i P2 A
MR, PLEREA P2 WY SSC {H %% =, P1
LA HOE A P2 SR, 2 B AR A A 110 0B BE
P1 W.Hf FSC {E4% P2 WHE/MF 2, 3R W] P1 LAF4H
WA/ NT P2 W HE . AT 6 SHE S F, PL
WEREA R 2R 13.13% +4.30% , 1 P2 EHE
YL 78.83% +7.07% . Pl U BEFI P2 3V BEYH i
R 200 B B 1) 91. 46 % |, i AG 3T 8% 11 1ML 41
A EAE PL A P2 AN IERESL

Sample_010-Well_001

50 100

150 200 250
FSC-A (x 1000)

1 R ImZAkE FSC #1 SSC WS S E
Fig.1 The dot plots of FSC & SSC on

haemocytes of T. granosa

2.4 MmABREREREEME

TEXT RS RO A A7 W S 3 v, 8 (OB B L%
FIZT ORL 2 0 A SIS I B SR W 2 1) £ e A
F L 2 7R T 2L JURL AR X 19 B SR A Wi A0
B < T SROBIORY B 1L 200 LA, o 290 6 A
TR SR IR AT BMTRES | PN B IS , 5 1 B 2R
BSR40 ok 1 T B SR A Sl (L 0
B P RS 200 0 R0 25 P 4 i e 1 P A S35, (ELUL
5 1) g 1 AR 40 6 O R PR B SR (] 2-4) o A
X KA IR BRI A I S P 7B B LA
] 0 L 24 Y ) WA T (UL 281 s el P A
AN B T A A RS R B S (IR T -
13,14)) , LA K 375 i 440 J ) KL 400 RS FR B R (18
WL -12) o 40, 16 AR M GE v ik & B 1 e i it 40
RS AR S5 W BT BRR (TR T -17 ) {ELI B 1
i A M FP A 52—

TEZEWE /KT AT T sl e B SR s, ik
WLEE A 20 0 (PR T -7 ) 0 A 40 i C P e T -

8) IR P IARIE S M 4i il . AEIE 40l 2K E MY
R/ IN 55 IR Uk 20 RELAH T, 200 B 0T (.7, A7 7
Kt )t Giemsa 4y 44 i A 55 €0 10 8 Bl P R 7
PR (R T -16) o M40 2 BRIE , Mk
/N MR BV 2k, A AR IR e T (AR T -
15) o PP et B i RIS 1% . 55
G, I IEER] — 26 Il 41 B ) FRIRIE A . AR LI B
BRI 2160 0 240 i s 30 22 4R Oh 2 S5 4 (]
Ji 1 -19) , 7528 W8 7K A AT B 0B HE B2 £
A 240 A P JB TR T CBTRR T -20)

e i it 200 % P B SRMHAE A ) Ui 2 06 B 1Y)
FME T WSS SRR B 10 .19 28 37 CHY,
Tl %4y Bk 38. 56% =+ 4. 45% . 62. 03% =+
6.16% 67.91% +3.19% .38.38 +4.68% , 41t
K R R E N AR EE R (P <
0.05), EhEF 16 x107"7 24 x10™" 32 x10 " H,
FWE %4y 5k 51, 92% + 3. 66% 67. 91% =+
3.19% 44.74% +4.68% ,Bit# e F0 , AFEEL
FEN R R FER(P<0.05),

s
. ERoRs

B2 fe 20 e A A R A0 IR B4
RC/RLLE BRI , BC g BV OB AR ML, Z 75 e 1 SR W, B
7 Sk 7R £ (0 0k 20 M0 PN A P B SR, BT S 725 B Tl 1 A 40
MR BE PR B SR , =R 157 Sk /s W W B SR B

Fig.2 Phagocytosis and adsorption of
haemocytes of T. granosa
RC shows red granulocyte; BC shows basophil granulocyte; Z
shows zymosan A; white arrow shows red granulocyte
endocytose zymosan A; Black arrow shows basophil granulocyte

absorb zymosan A; arrowhead shows endocytosed zymosan A.

2.5 [mKkBEEERNE

T A 22 BB RO SR % 1% i 9k E2L v i 200
011 B0, VA 13 i b 2R O e
(CAA) F N- £ T4 % i e Tty ( AGLA ) HUAE I v
RS 5 2 R 5 I Tt | 2 IR 07 T L B-F
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SPUMHE I | BRI IR I A 100 400 JE AR 100 395 PR
KRG, O EEINRETERESE o BR o9 4 W 1T i
S, Hofth 10 Foft £ ML 240 0 P K S A AR T 1M
T R TR o A 22 R RO 0Y itk 2 o
A 2R PG 2 11 Fh g, 1 P A 2] T 11

Pl o PR R I | R VE IR I RS IR B \N-Z
Tt 2 4 il i L 2006 7K 1 R T e, I T T
(C8) LML KBRS oy o A2 R I3 WG ity
e B R 7 Y T | 3-SR W I A I 35 R 4 K B
TR,

R2 MR R ME ARG R

Tab.2 Results of the records in APIZYM tests corresponding to enzyme levels in

haemocyte and serum of 7. granosa haemolymph

.y R LI LA BRI L 2
3 1l normal haemolymph haemolymph stimulated by Zymosan
eneymes 140 cell IM.7& serum I 4 e cell IM.7& serum

1 %} H& control 0 0 0 0

2 TR WL i ALP 1 2 5 3

3 g (C4) EST(C4) 2 3 3 3

4 Z4JIBNEME(C8) ELIP(C8) 1 1 5 4

5 2)g(C14) LIP(Cl4) 0 0 0 0

6 SHRMIT M LAA 4 5 5 5

7 AR I VAA 4 5 4 3

8 Wea My e CAA 0 2 0 0

9 JFEJIKHEF TR 0 0 0 0

10 JgsEFLAkHE CTR 0 0 0 0

11 FRVEWEIRESE ACP 1 4 4 5

12 Z5W3-AS-BI 2K il PH 1 2 0 3

13 -7 B «-GAL 0 0 0 0

14 B-2FFUHFEE B-GAL 5 4 5 4

15 B-FHEEFRF i B-GLU 5 5 5 5

16 o-F %M «-GLC 5 1 5 0

17 - B-GLC 0 0 0 0

18 N-Z Bt &l e AGLA 0 3 5 5

19 - HERNEN «-MAN 0 0 0 0

20 B-SRWEAG B-FUC 3 4 4 2

3 e

3.1 REHMMZHAESY KFNEE

X DU I 40 f 43 28 I HTE 8 40 25 A i &
PR B B0 D AN S K 2T B AR
B A4S R ER, 68 TR
o VR 1 40 B RN A BURLEE , W IX 43 Hh AT
SO 210 R A 4 3 B A B A 3 R
T 43 ) 538 B E B WK B ) R A T R
SR 20 B T 78 TG R0k 41 B 7E T 25 45 F RRAE I
FEARAXT I . Giemsa Y40, (1) 1l 4% Fr b HOW % 5|
CLASIURI AN, 31X T Al 5 B 28 R A RS R R
2% ShITER K, X Gk e 0 FE ML UL i
YT P S BUAE L. T Ak, U =X A RS

P1(13.13% ) \P2(78.83% ) WA~ 40 i WV 7 LA S 43
BT DA A0 A0 19 J0 48 — 2 25 19 1 40 e (O
8% ). P1 1 P2 MV 4 i &% H A 5 w BORL M
(SSC {EHER) , HOBURL RS i M L A | 5008
g P A (7. 05% ), 418 ROk 40
(89.67% ) FAXT I 11 8% oGt — & 25 B4 it 40
SRR R/ INE S R ) 2 W A, DL RO 252 4k
T YL ORI A B OB A . R, A
Gl ST LB FEE R — . AHFFOR JE
1111 S A ek ok i N 0 R R i e 1 Al
ANAT 3 Bh 2R, 5 H AT A AR D1
ML 240 38 Ay RS 40 R I AR 240 L ) 532 D7 XA
4ﬁz“” 3

XFE WL 2140 M AUA A T RHRE DU 9 1
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REL IR o XA S R b A i 40
3 ELANN RV 20 i 7 B 400 i R )N 4 i Y
PRI 75 A5 i 2 A S H R 4
H1.(90. 87% ) F1i% I A0 (7. 27% ) WG 1> 40 fifg 28
LU SR b ] DA R e i YL i R O R O
W, B it I 48 A A 53 2R 4 A b 5 R i AR AL
MWIER EF, B EMZL40 i (18. 04 0. 97)
wm' L IR P 21 € R 40 i (10. 29 £ 1. 85)
pm RVFZ  (BZE R AL, #05 A LL R . I,
AT AU s R0 B s ) 1 2 MO A R G kAR B AETE
[l

I 240 L 4 o O B A A B A, R S AR
B AR SRS RS R SR 20 DL i 40 g K
FEAE R o AS BT 0 A5 VR i i 40 % R A
(3.29 £0.82) x10°/mL, A [7i] % 1A I i 1 48 Jf 255
JEAAEE R 2257, 5 C B W I U1 (Hyriopsis
schlegeli) (1. 68 0. 78) x 10°/mL""" | Z4 {4 fify
( Haliotis diversicolor) (1.52 £0.5) x 10°/mL!"’
25 5 AR, H 5 HiSL B WL ( Chalmys farreri)
(3.03 £0. 11) x 10°/mL"" 4} W5 ( Crassostrea
ariakensis) (2. 06 £0.20) x 10"/mL"" 254 | 22
SRR, 3 AT e -5 A ] B2k I 20 i Y 2 fiE 22 )
AKX
3.2 fetH I 40 AR SR R ThEE

DU i 20 e B A A A A B A R E
B 2 52 5 N 45 Z2 R RE , AN [R) R R 40
ok R e A A A NI (2 R

AMRFE ], L1 (0 BORL 40 A B A B AR W RE
I3, T WG R AORE 200 Y 325 B 00 L A W 3 1 A
Fo X5 AR MEAE A R 20 5E ) 41 E AR
— B R A A T i P L o % )
25 W A AL A A L 3 AT BB -5 T it i e 2K A
SR A G, A HGE A 3 W40 A TR B
A 7 A SR BRI A 2s R B 2 5 A A
FP o ARG AE 2140, J0RE 40 0 L8 334 % K
AN, SRV S =3 ' N 0 /T o b VAR o2 K
A3 A A P A RIS R B 3 RSO
AL R WK K S 7E M W5 ( Crassostrea
virginica )" = Dl ( Argopecten
irradians) " A ARAE o SRR MR g L T
R SO A2 2 A e 1) S ) BT AL JS R B L AR
5 TR SUREJ2 5 il A 1) 43 WA JOURE , v 45 H -9 T
WO IR WA . AW SR BB WL, I &

PR 225005 v, 43 UKL ) AT TP 2 T Y
AL CIETRR L -1) FOSRAS M S5 K ik Je T i i i
PRGEAE (TR I -1) , 400 2 e H 2 B ORL 2 b
URRTURE ARG T B T A e /AR T 55 A 7K fidk i 2%
A M S R A W IMAAH Rl FS L, TR T A
TR LIRSS . TOGEE T I RE M AURL r] fE
SRy LR I S 0, R TR P AU T R I T A il
53 WL TR PR /K A TR J8C %) M S R . AR B9 3
WL, 210 URL AN A 1Y R 22RO /R 4544
(R T -18,19 ) Fi 4 i Ab 5t b K 19 7 2R/ il
(ERRIL-1,2) , 3k Se 554 55 20 i i) A e A A
VIR A

B BEAE P2 DL it 40 7 3 B3 R ORE S 4 i
(>10 pm) 1y F 2752, 30 5 e K A M SR 4R
TS50, L V-T2 BN M )2, SR 5 B IIOK fift il
KOS L BRIRBEAE SR T RSFL A DL i
AR H =R R ZEVER] . AT W5 2 e it
ML Z40 FE e DR AR S W2 BT S 4%, EL 350 WL 380 4
JL Y A a3 (IR 1 -17) A LRI 1 ik —
S .

Ak E 2 g Y E % 2P B, SCHMID
S50 s T HE ( Viviparus malleatus ) 1567 40 i
AT LA 4 €0 7 26 3K T LA S 4 T i BE ) T N-2
BRI NG 5] o AW R BRI B AT A,
0V Bl R 4 L 1 375 P 4t L X T £ SROB R 248
HEGRAHTRE S (B T-5,0, & 2-4) , 7 21 B il
TS W A A 20 R B SR (TR T -13) , PRIt
SR 33X 5 Y0 i ot 4 L AR AR T R T O A
BUR WL SR
3.3 R B HEEE 1E

JK ik TS A DL 2K I 200 L ) A W 4 BB A
THAL 5 W) 1 Bk 45 0 95 ok A v 4% 1 22 By ] 4
A ARBFSEAET APIZYM S5 15 AR B
S P S T ot 280 R LR AR R 11 R 13
Mty I 25 SR 5 [T [8) A% J7 25 78 T DL ( Mytilus
alloprovincialis) 2 bl ( Ostrea edulis) ™™ 5
( Chlamys ferreri) """ Jif il 2 3 A — 3, ¢ W YR ot
Mk L H B e B A T A B AR AR B 2R o R
TR T HPE W R 1 AR il ( C4) = ZLWE g b
RS TR T ) 2 AR il L N- £ T ) 7 W Y il <5 Ay
KA AR AR AT ST P A A K
TE 28 W Bk B W, Ol 1 s 2 il L 2SI I g
(C8) FRVEWE IR il . N- £ Tt ) 2 4 e g 55 4 Fh 1)
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Plate 1

1. Light microscopy of red granulocyte in vivo; 2. Light microscopy of red granulocyte observed on Giemsa staining blood smears; 3. Light
microscopy of basophil granulocyte slightly stained by Giemsa; 4. Light microscopy of basophil granulocyte without Giemsa staineing; 5. Light
microscopy of hyalinocyte in vivo; 6. Light microscopy of hyalinocyte stimulated by A. hydrophila; 7. Light microscopy of cylindrical cells
stimulated by A. hydrophila; 8. Light microscopy of thrombocyte stimulated by Zymosan A ; 9. Light microscopy of red granulocyte observed on
Giemsa staining blood smears. N shows nucleus, B shows basophilic granules, A shows eosinophilic granules,R shows refractive granules; 10.
Light microscopy of basophil granulocyte slightly stained by Giemsa. RC shows red granulocyte, BC shows basophil granulocyte; 11. Light
microscopy of hyalinocyte in vivo; 12. granules adsorbed by hyalinocyte after stimulated by A. hydrophila. Small arrow shows granules adsorbed
by hyalinocyte ,RC shows red granulocyte, BC shows basophil granulocyte, HC shows hyalinocyte; 13. Aggregation of basophil granulocytes
stimulated by A. hydrophila; 14. Adhesion of basophil granulocytes stimulated by A. hydrophila. RC shows red granulocyte, BC shows basophil
granulocyte , HC shows hyalinocyte , Small arrow shows adhesion of basophil granulocyte; 15. Light microscopy of thrombocyte stimulated by
Zymosan. A. small arrow shows thrombocyte, arrowhead shows deformed thrombocyte; 16. Cylindrical cells stimulated by A. hydrophila.
arrowhead shows vacuole, Small arrow shows granules; 17. Encapsulation of blood clam blood cells. BG shows large foreign granules, Small
arrow shows blood cell round large foreign granules; 18. Sheet-like pseudopodium observed on Giemsa staining blood smears. Small arrow shows
sheet-like pseudopodium; 19. Filopodia of red granulocyte observed after stimulated by Zymosan A. small arrow shows filopodia; 20.

Degranulation of red granulocyte observed after stimulated by A. hydrophila. Small arrow shows degranulation.
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Morphological , structural characteristics and phagocytic and enzymatic
activities of haemocytes in blood clam Tegillarca granosa

ZHU Ze-wen', XU Li-pu*, WU Xin-zhong'* , ZHANG Zhen-guo’, WU Liu-ji' , LOU Hui-fang'
(1. College of Animal Sciences ,Zhejiang University , Hangzhou 310029, China
2. Fisheries Technical Extension Center of Beijing Municipality , Beijing 100025, China)

Abstract ; Light,electron microscopic and flow cytometer studies were conducted to characterize morphology
and structure and phagocytosis of haemocytes in blood clam Tegillarca granosa. Based on cell size, and
microstructure and granular types of cell, blood clam haemocytes were divided into red granulocyte ( 89.
67% ) ,basophil granulocyte (7. 05% ) and hyalinocyte ( 3. 28% ) respectively under light microscopy. The
haemocyte densities in healthy blood clam haemolymph were assessed (3.29 +0.82) x 10°cell/mL. Three
kinds of haemocytes were respectively recognized by transmission electron microscope : granulocyte type [ ,
granulocyte type I and agranulocyte. It was observed under scanning electron microscopy that haemocytes
appear smooth-surface and some of them have knot-like projections in cell surface. APIZYM assays on
enzymatic activities of 19 enzymes in haemolymph were performed and, of these,13 and 10 enzymes were
detected respectively in serum and cell. There were marked increases in the levels of ALP, ACP,ELIP(C8)
and AGLA in serum and haemocytes after being stimulated by zymosan. Observation of phagocytosis in vitro
revealed that there was phagocytic response in red granulocyte to zymosan and there was no significant
phagocytic response in basophil granulocyte and hyalinocyte. It was observed that basophilic granulocyte
accumulation and hyalinocyte adsorption after being stimulated by Aeromonas hydrophila. The study of
environmental stress factors on phagocytosis activity revealed that the temperature and salinity have
significant influence on phagocytosis activity. The phagocytosis percentage of blood clam reached the highest
values with optimum growth temperature (13 —30 C)and salinity (20.0 —26.2) x10 ",

Key words: Tegillarca granosa; haemocyte; microstructure; enzymatic activity; phagocytosis;
granulocyte ; hyalinocyte
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Plate I  Light microscopy of blood cells of the blood clam
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Plate I Electron microscopy of blood cells of the blood clam

1. Transmission electron microscopy of type I granulocyte. HG shows high electron density granules, MG shows medium electron density
granules, LG shows low electron density granules, N shows nucleus, LV shows vesicles; 2. Transmission electron microscopy of type [
granulocyte. HG shows high electron density granules, MG shows medium electron density granules, LG shows low electron density
granules,N shows nucleus,LV shows vesicles; 3. Transmission electron microscopy of type Il granulocyte. LG shows low electron density
granules,N shows nucleus, LV shows vesicles; 4. Transmission electron microscopy of agranulocyte. N shows nucleus, LV shows vesicles;
5. Scanning electron microscopy of blood cells of the blood clam; 6. Scanning electron microscopy of small protrusion on the blood cell

surface. Small arrow shows small protrusion.
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