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The effect of spherical virus on populations and functions
of haemocytes in Chlamys farreri

XU Xiu-gin'?, WANG Yi-yan’*, SUN Hu-shan’
(1. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China;
2. College of Life Science, Ludong University, Yantai 264025, China)

Abstract; Haemocyte characterization of Chlamys farreri was assayed in this study after injection of the
spherical virus isolated from the infectious tissues of the scallop collected in the period of massive death in
Jiaozhou Bay. At 8 h, 24 h, 48 h, 72 h and 128 h afier injection with spherical virus, population proportion
and mortality of haemocytes from C. farreri were assayed by flow cytometry, and effect of virus on haemocyte
functions, including phagocytosis and encapsulation in vitro, was studied by fluorescence microscope. The
result showed there was significant difference between subpopulation proportion of experimental groups and
control. After infection with virus, the hyalinocyte proportion of haemocytes of experimental groups was
significantly higher than that of control groups at 24 h, 48 h and 72 h. But the big granulocyte proportion was
significantly lower than that of control at 8 h, 24 h, 48 h and 72 h. Mortality of haemocytes of experimental
groups was significantly higher than that of control at 24 h, 48 h, 72 h and 128 h. The phagocytosis and
encapsulation rate of haemocytes of experimental groups was significantly higher than that of control.
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BREE A E YRR R A TR, RAARAREEREBERY—FEHEA, B TH
SIHTE R, AR AT _E TR, TR RS oA vERR A R, AR AN IR, 3 AT R T &
S, BTUABLE T Z B H T EFM T ERSNEH TR H D AR N AR 1T IR
MRS BRFE ) T FHFLER I ( Chlamys farreri) 1 40 HIE 32 B 75 IEAM A 0 12 2 s 4 O S B L
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1.1 #8

FFLE DU 4 6 U R & 8 DL FRBE A 3 B I, 52K 55 ~ 65 mm, B3R TR BMIKIEAE I, &5 H #
K—IK,KIEH 20 ~21 C, R4 ET ARG BUIRMABEM/DIRE,

SEI8 BT PR B o 7P KR 2 AT ST e B AR T ST B AR Ml AR i ol B R AT RS2 R R T K
K a2 M T K BT T3 0 R HLR DU R A B R — el R R B . T
AR —F/MTE, HERRFE N R LR LB ENEKToERE . SRALEARERELER,
AL 73 5E ( Propidium iodide, PI) 2% Fluka 23 &)™ i , H B 1R 200 B 7= 0 4
1.2 FESHE :
1.2.1 HmEBZPE

PR RIAIALE DL 140 X BEYL A BB H AR B, B 70 R, AR TEARAKKREF .
BERARG, RESBAARERRRE _ LIER, H 2% SALSAE B R 100 1%, 84T S 100 uL
Y7 B R E SR E RS FLS LA B VE S G T, M IR AT S B U 89 2% FALSIE R
1.2.2 FRAEARSTMABIEIER R IETFR ' .

3R FHESG 8 h.24 h48 h.72 h 1 128 h 7ESLIG 4R FOxd FRAK RAE B RENL A B 10 K 0L, 203!
Fi'5 mL #5528 A F 2 AL SE AR TR 1, B 2% NaCl FREZE 10°/mL 4R BB KR B, BI
] EALT. RRT A MR E FSEMA 1S wl #9 1 mg/mL PI, FHN 200 pL g5 N imAe, BT 4 C
KA 20 min B & 395 RIS , M 41 HSE T3,

ST A PS40 ML £ B BD 44 A A R g |
BD FACS Calibur, B ] Celt Quest %k {4 #4752 5 4K 8;
SERRBURIS T o R 488 nm (OGRS TR MO, -]
LAZ0.2 on 3o SRR U B UK A BV, BT 160 £ g~ ]
5156 (forward scatter, FSC) F1 [7] /8 B 5T Y6 ( side S g3 |
scatter, SSC) N EE L, UL FSC Fi SSC A1 44 4k - : Mz !
AR E AR FSC-H BB 7 B 2RISR , B4R A4 = 3“| l
7 FSC 1 SSC S E B i & 4258, it &4 °
RIS 2 5 I 4 28 0 P07 T4 RSB T oo e
SRS LA FL2-H B B7 B 2RBUR 447 B4 ), M1
RATEL AN N2 RETAH (B 1) o FRET gy | o L b e
A FSC mJE & E00,SSC H &4 315 s ‘/E_ﬂ‘:/l\ml# L&% haemocyte from C. farreri for mortality
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1.2.3 MméAMEELIE .

Fe S I BT /M B R TE B 5 DRI K U T, BT, SRR Bk I E 1.5 x 10°/mLo B 200 pL
FIFFE AN 100 wL f Ik BIR A, 7ER 30 min FiR A ZEBRTERTH. 95% WEHE EE 10 min, 55
S F 42,0 1% BEBRER L 30 5,0.01% MY BERE(AO) ¥ef8 10 min,0.07 mol/L KH,PO, %3 %, 1 min,
CaCl, 434k 30 s,#R )5 % —% 0. 01 mol/L KH,PO, , INE B A, 7% Y6 B AR T WA, THECE AT 21 19 I 40 i
BT EEmE,

1.2.4 méMaE LR

ZeAEAE R O B S SR K I, BT, R K A E R E N 1.0 X 10°/mL, B 20 pL A4
AR VEAN 200 wL B9 Ik B AR IR A VE ] 30 min 3 B e i FIORER 5 RIS e, TH g 2
LI BT E A RILE,
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SIS AT TR A MASCH AR A T R R AT BE ZH AT AL B DL I 40 B 43 , (R B 3+ & 4 B S B BT
di H B, SE5R R PP B AL S5 AL A3 DL 0 2 A 4TS e 75 B 400 B L /) B0RE 2 B A0 R 0N 40 i =25 BE AR
AL (ER A MR KB BRI BAM A BEMNER . REBRPELUS, 724 h48 h A
72 i, SCEO4H 7 B A0 B i AR A BB L B B S, BESR B E S T X RS AR LB, 728 h
A1 128 h A 3256 25 75 BA 40 M B BUARI T X BB 4H , H7F 128 h B SCIG4H & K T AT RE 4, M 7E 8 h Bf &
ERABE, LA RFRHMET & LLFITE 8 h 24 h. 48 h F1 72h POA4™E ] B 3 IK T % BRZH R fohs
YRR H o SRR FIXT BRA/NFRL A EE BN LR RBhER AR E (R,
F1 FEBEERHILENOMMEDSEHAMBEEILFHEK
Tab.1 Population percentages of haemocytes from C. farreri challenged by virus %
B} (h) x| B ANFFCRL A WA i T )
Xt BR4H 61.75 £5.77 29.25 +5.61 9.19 +£2.58
8 LI 59.84 £4.57 33.50 £6.61 6.78 £3.35
P > 0.05 > 0.05 < 0.05
bogiiskis] 58.80 +5.76 29.98 +1.28 10.32 +2.16
24 SCEGAH 65.50 +5. 85 30.64 £3.49 4,98 +2. 80
P < 0.01 > 0.05 < 0.01
St RELH 57.33 +2. 46 31.73 +4. 46 10.05 +2.94
48 SIM 65.87 £5. 60 29.56 +4.26 5.60 £3.37
P < 0.01 > 0.05 <0.05
pogii) 60.09 +4. 31 29.68 +5. 69 10.34 £2.07
72 i) 66. 96 +7.05 31.39 +4.44 7.33 £4.18
P <0.01 > 0.05 <0.05
4 HELH ' 50.08+6.00  30.87+4.56 8.12+3.33
128 SEEG4H 56.73 £5. 58 32.53+£2.58 10. 81 +3.22
P < 0.05 > 0.05 < 0.01
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HSRESE , 78 h.24 h 48 h.72 h 1128 h £/ [E] A 6] B B il A9 5 Tar 20 A% BR 4L f 0 Il 440 e
RN URR2, FEREAAB M LSRG LEHE MR TR ST R4, HAE24 h48 h
128 hINZERIKBE,T2hNEREE,
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Tab.2 Mortality of haemocytes from C. farreri challenged by virus %
B iE] (h) 8 24 48 72 128
Xt HRZH 8.75 £1.21 10.95 £2.78 11.49 +1.05 10.23 £0.79 9.51 £2.31
SLIReE 9.33 +0.98 12.14 +2.07 13.96 £3.22 12.91 +1.52 12.15 +3.04
P > 0.05 < 0.01 < 0.01 < 0.05 < 0.01

2.3 FREERRYLXT L4 MR R PR R R

TEFOCR B T LR, AT LA Bl M A0 A A9 S A g R 8, ML B R B 68, PR O AL 68, — 1>
MmAARERT LA E—BIZ AT R . SEBe4H AN B A R o (R B A SR UL 2, el I8 2 AT AR M, 768 b,
24 h A1 48 h B, SCHZH I 40 VAR AOR AL RS , 76 48 h A {H 60.61% ,TT7E 72 h 1 128 h SURHT T
Kég:, (L e A fr i [0 R S 36 2 0 200 0 75 e S L AT X oz i ) B 0of R 4 I A AU M 3 7 o 3 IR AL ot 40 B
I F 1, B LR T R SRR
2.4 FREERLT AR IR T

EFCRME T NE, ERERL A, ST HREERFON MMM LR ICERCRE, EF

IF et ] B S B 4 RS B 9 R DL I 4 L R AL R L] 3, 7 4R EE/5 8 h\24 h 48 h\72 h 1 128 h B 3¢
364 i 40 A L B AL SR AR = T2 FRA, 7E 24 h N B R &, 3K B 68.06% , L =X IRA B WG, Xt 7
H7E 72 h B EERE, L En R ERBA B B3,
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Fig.2 Effect of virus on phagocytosis of haemocytes Fig.3 Effect of virus on encapsulation of haemocytes
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3.1 DU 1m 40 MR B R HAEA MRS T #7281k

F AR AMAI TR K C IR RE N KA RE . A (Ostrea edulis) '™ F1E
WAL ( Crassostrea virginica ) ™) o, FFL 0 3% 40 M 5062 AR X 45 Hi = % 1L 48 L, 70 17 1 7 15 76 T
( Mytilus galloprovincialis) ") FIAEERE2WAF ( Ruditapes philippinarum ) L\ Je BEFS 44 ( Mercenaria mercenaria )™
X AP . TEASETS Y, AL A 0 M4 X 2 =268, BATHRRE 5351 =2 - R F0RL B2 /N A
Hh S ORI R S5 /N, T BURLEE KA o Friedl &1 R SEYHAL Y5 A 1 ML ATAGRE, Fisher 21
RTINS R 4 FhRRIAY I 400 5 T Allam 257 MBA 7R M2 mhA 3 FhOR R A 4T M , B L FEBF 5T
rh R T A B B SR AT LLRET , i — WAL kB — P B R EEWER, EXR SR PUH™
FEHRAE, B D 3 B 57— B IR AR E Ja DL RO A, 3 HL bk 22 AR DL PR 55 L A it B, 3 B AT o DL K
FIMEE, MMk EAMEETHEARE. H—FH, 7EEREE T R IFEHR T N 2 i 40 fa Ay 8
FE B 3 e 1 A B A AL DL 40 e B SR 4R, DRI, SC 303 AR b, I 0 R o5 6 4 69
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L FRE RS , R , T BT TR A 48 A LA HE B0 L U A SR LA B AT i
AR R 2% NaCl DASRAITE 0 ~4 CYA U 10 min ZE745 , AT SR P& {IK 1L 40 A £ 22 A i Jo 526 T SR By
AE AR R 4L o

Ford %) F JE FK 2.7 T 8 ( Haplosporidium nelsoni) N T &Y 3 YH4LU5 , I Bkt th 5 B AR Fndt
YA, & BUTE TR o I 40 P o B I o TR e 5 BE 3 I T R, T 7E 5 M R AT R A R
A4, TR A T3 2 3050 R AR %) 8L 40 S K i gk 1, 5 2 S 6 B e o 72 v J0AS 400 G L 1)
TR 25 BEARZE R, 5T B 2 20 245405 0 6 0 2 7 5 7 P B BRIV R 045 R0 Oubella 451V 1 Allam
200 7 ok R I B A SRR B A I ST MR ST B RV RE R B 4T IR M YR AL L B A MR B T, R
EB MM T REH T E, BER T RH, X 5ALRERBAM. MHXFRERANKETEHS)
Yy 1M 200 M 77 5% B G 0 4 1 700 K B A A A B B, L I 40 B A B B 45 Y I AR A P L B ER T BB
AL, AR P RAF R R IRT BA MM TR OH TR, BEERFARE, X505
I %,
3.2 I 40O A E U K S e 48 o O 1

i 21 T B4 A e P R T S B B A B AL, S R B/ N, I 40 B RT LA R AT A e, 4 A B
B RATENHE SRS ADER, R A, TS E M, 3 5 RIE S & B IR R B
I R GOR BN BB REAR, MR (AT 10 ) B, M SRR AT 1, K B
M4 s &—a Mt EREERG FERANIINEEREE, RERIUKBEBERY 2. BHRE
B, A E R A DL R R Y, BB R A S R HE IR B R AL N EEN SR, ALl
LR E R, B E LI MR HR B s PR R, FoASSR NS S B K 8 5 14
Bafd Oy R BB BRI EIE , A7 M 48 HE S IR A 3 ATER A ER . A EK LI AT(a], 4kEE
T, BT WA A B E R AR A B Tt — 5 MOBRSTIESS . ARSI, A 2 R
WM AERHFERRE I ORI N R T, AEEREH— PR, TRREMEB IR A RKE
e, FULTT I, B8 DLEZ B SME T il et , P4 S o 7= A B M S e BT, KB R IE R AR K,
MRS B 5 RAEMFEE . Mortensen ') [RIAE 706 B M BEMEL T Kl I (Pecten maximus ) {4
75 W5 0 T S , S U O I 150 JEE 4 I 240 Y £ 5 W R 7+ 757, Ottawviani 25177 ) 400 7 T 5 1 S 9 4
( Planorbarius corneus) J& , RELFEES G 2 h NEWRE R, K3 76% . AP5HK ZIHTLE N 7RG
48 hBT HFWHEE R , DB EE 24 h it E R, X3RRI 5 DL xR B AR B 4, 11 5 A B ek
SR ISR, KA REZ BIIN, SeE 1 TR
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