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BEHNAREFHE SN M R A E, R MEE RS, AT R, BB . BARB
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1.1 fREFERE

1.1.1 ## M 1999 510 A E 2001 4£ 3 H[R#E
W AR A M T & SR R T M B ST e L P A W 1
BN g W BT AR R RN ETT R
BOREA SRR ISR AR T, RS
A 7R, B AR 100 ~ 200 45 AR DU A 3R 5L
W, FE AR 200 ~300 1,
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1.1.2 AR[E¥wE FERRERLNTERL, S
AR B A LS mL B0 B K
WA R HE DU R B3R MR e
HeIH 10% SR R THAKIE E s B B R 0l DL 7
LR, FBIRRLE AR R 8 fe ) D4k, S BB TR
B HICER A B R RS E L H Da-
vidson H{T, 10% YRR SMREE . 50 REIF#
AP I BER S pm, HE 3eft FEXZE
BT W,

113 ERSHRE R0 L 12 FARENE
BAFALIR ~2 mm® FLLAR, 2. 5% B)%
TR R LR PBORT B, BE L A R LT AT
B, 41 BERE. REH 1% RRIETREE,
FF WM BB 7K, Epon812 PR &R g @, H
LKB Hi A HLt T a8 H F , B ER Gl AAT SR B AU
Fefa, H 7 H-7000 3% 5l F B I ERHEE AR

1.2 ATERRE

L.2.1 #S WS UL IR A S AR 2 K,
RERYET LA A PR BRI, HE TR & PRI A 1L TR 4 3%
TSR E W . RIS RKS. 2 em; 50K
EETRPRMLME. LR DELGEMNI X DE
i BEDL g i P 3 RAF R 9K, A58 (580
+25) pm.

1.2.2 EEE BRRPERAUFREREKEKR
R AR R I, SHA R REREE T
THALAR A S B PR A B B PR R R A R AL 3
th, B EAUAKRR—EER BRI 14 MA
PBS(pH 7.4) 5% 50% & WK 4 CTHES &
KBS EE M L300 g.5 min, 750 g.7 min,
1500 g.10 min B4, EE 2 ~3 %k, EHLL10
000 g B.0 10 min i, F &£ BT, UM 3 ~5 &
B PBS &i,0 ~4 C(12 h LI A EMRFE
R,

1.2.3 AREEFAFEESZE RNBRREAE
Ay 50 L iR 18 ~ 23 °C, Shk R Gy idse
JKAER 10 L, #5122 ~24 C, EZEFS . BRAK
LERb g OB, ARG, BRIV R A FILR
#3029 ~ 31, HEPIRSARR S ME Y
HAHF. SRER/DHASBER MR, KRS
F2 W EKHE 0%, BRMERE K. pH,
NH,-N %K BREIT , Raf s m s,

1.2.4 BRAAERKBIGH MRS ILH
TSR TG RR, 2 RR TSR L

3 dENEEME, RIS AES 200 uL &
(AN g BREBRRE NS BB AR 2
Tree T EET S RAEREMN PBS(pH 7.4) , %5 H
HMTFH K. B 1 WESHGH 7 RURENEE
A1, AR AR 25 I AR AR
YL, Sl iR BOA L Lk B HOR R
¥W1~2ml,1~3hFEHEMEK, BKMEIL
RS RER, A ARA 8. BHER2 M
FTELL AT AL HE TR B R TR
W& A & £ AR A D, AR4AEX
JE0E 2 oA BV 2 mL, B2 AF TR LK
B, SR ART RN, SR 3 R, 5
M2 PP, AN #H, FRRAE AR
AT L E AR IAE .

1.2.5 &itFE MmN HILREERFET &
Foid shikh A BUREH IO R B EAL, B B EEL
BRI B AR R i R R A R B s EUE S K
BRI AR T B MR 4R n
Ho, L5 AR B 20 4F O A R I 2 A LT
S, BT BORE I AR 48 2 Hh B 10 - g 24T
B sk A B REALIEE 10 DL Bk, e sk
CLO {5 R FRYE- AR 5 ), BT 23R ED N

2 g8

2.1 EREEBRNHNF RERESWE
TE AL I b FE4H 8 % B CLO VR L

L REAeEH R EIR, SIS R

BEARFBANER, KAD# R 9 pm xT7 pm , HE Fi
B2 (E). A TARRENEST, 41T K.
M, AR R 1 — (00, A S i A M ARBER L
HTHAETES. BMEHNE LR, SEEN
HaH A/NFFE A3 I A ORPR & reticn-
lar body ) B¢ 24 (initial body) , MRS, 2 B H
[ T2 B R, Ao/ 3 (890. 5 £ 164.6) nm X
(623.6 £129.3) nm {n =20, MHANE M
B6, 502 R 40MRE , R VIS, AR Y P X
30 7R L B AR R, ol X R LB
RR Ay B AR B, 1L T el B A BT
(F2), @5k (elementary body) , /N, BEH
¥FrEmRE S, KR (317.5 £40.1) nm
x (180.3 £40.0)nm {n =18) . 40N ¥} E 90 8 FI
R RTAR, 41 B g X SR ER , TR s DR R AR 2 A
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Fig. 1 Light photograph, showing CLO inclusions{I) in the epithilial cell of digestive gland. The scatiered inclusions [ ar-

row) can be seen in the lumen of diverticular, x 400
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5} RAHE —WRTE EMAERE . Bar =400 nm
Fig.2 Electron micrograph of chlamydia-like organism, showing elementary body [EB), reticulate body [ RRB}, intermedi-

ate body {1B), reticulate body in fission {arrow) and the edged organelles. Bar =400 nm
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2.2 AIRBRZBEFR
E1-~3RATRRRESER, WE1TLE
LTI T AT BT B L AR B R AL M IE R,
AR ATESE 5 ~ 7 RYABE B8 NI, A 25
AT AREP TR, Bk EE, 5T, mEAL
BHME%. EREASBRANERLET L
50% LA b AFEEEUTE 10% LAF . IS0 A5 R T S i
HAET- P 80% 1M &, B ik 90% , M%) A4l

EEF R D BRI R R R T
EHRE T 3 RGELI(ER 1) 50 25 Rk,
ATAMEE A CLO FEF R A] L B 7 5 LR
b} CLO BRI 54T, B 3 h 40% ~ 50% 3K
TNk 70% X .

Fl BERRHOEATIELEREELGR
Table 1 Infected resulis in larval A. irridians by immersion

with CLO suspension

14 R ¥ Days of experiment s JETER
G Infected S

P 1 23456789 yae Mortality

A 14141513119 9 5 3 55.6 78.8

1 B 13121211118 9 6 2 38.3 84.6

A 111010 9 88 8 7 7 6 0 45.5
Control

A 11 8 7 5 532 2 79.2 81.8

1 B 1110 8 4 42 1 52.0 90.9
SR

Control 1711011 89 8 7 &8 &6 8.7 45.5

A 151210 8 54 2 43,0 86.7

m B 151310 7 64 3 45.8 80.0
g

Cont_ro].lj 1129 787466 7.7 53.8

B L - etk T -1 X DBEMASL T -3 X DB A,
Notes: [ - Trochaphore; 11 - One day D larvae; I - Three day D lar-

VHE.

F: HERAHRATBHEXFEER
Table 2 Infected results in postmetamorphic A. irridians
fed with CLO suspension

HE 0 LW

1858 7 ¥ Days of experiment
L] Infected s

frwp 5 5 0 15 20 25 rate  Martality
A 82028 1179 11/54 19/34 2538 21/ S0 6.7
1 %t 87128 6/67 11770 6/M 841 11750 20 2.0
Conirol
A U B128 8461 1248 2031 2434 18725 40 7.0
0 %I 87128 5/53 9766 10,78 5/31 9s51 10 17.6
Control

[oRE 1 g CiETAN 4 TNk
Note: The fractions mean dead mumbers/lolal numbers.

UL R R BEHE WIET R, B EE L
BB (HR2): R 3 HRIBRIRR AR, FHRd
WP R TE 50% Ll b, A5 M BAMK T
10% , BHHMPHIETHREO% LA, 20 9%
TR 30% A . TRl T Aids I Bl 5o
A1 BRI RE T R ORI RS R (R 3) .
AR AR B IR A R R B A Y
R CLO AT LU B0E  5 TUR ISR HA BB i
R BT RS | B R ESE T

&3 BERNENATIMSERFERLER
Table 3 Infected results in adult 4. irridians by injection
with CLO suspension

Y R B Days .l-)[ eaperiment Bg % H¥F

Infectacl g
_GWuP 0 5 10 15 20 25 30 sme  Momality
A 25 22 19 17 17 13 10 40 &0
B 25 23 21 18 1B 15 13 &0 48
R ¢
IXTRﬁJ:{ 5 21 19 17 17 16 16 20 36
Control
Y =E:
#H4 25 23 21 21 21 W 19 20 24
Blank
A 25 23 22 20 19 19 14 50 44
B 25 22 19 19 19 17 16 70 38
I RYEL 25 22 22 21 w 1% 17 16 32
Control
EEAL o5 04 ;w20 w19 2
Blank
A 25 21 21 18 - - - - -
B 25 22 21 20 20 18 17 50 2
m MR s 5 0 0w o0 1815 o 40
Contral
EEH
Blank 25 24 2 19 1% 18 17 20 32
M- HEAEL.
Nole: ' =" means unexpected death.
3 e

HAHE Cajaraville”™ gyBRSEEER, KRB EF £ TR
AT AE LR B A, e e BT AR
I, EHR A 1 B FTE JR A WM ( phagoeytic
vesicle) , & — BB ], JRAK R B I IG UR - E 41 IR
FATE B AL AR (inclusion ) , IR 2 Z WG RIFTE
RHAZY R, B 18 M e TR i
Bl K, A TS R RS R AE IS R, &
SR T8 T A0 B R T SRR AR A R BRI L
EEREMEFHBARTA R ZER, AE#EE
F MR T 4 AR, e ) ST T R B A G W, A
78 RN ZE R AR R R A I TSR RE 98 2 2,
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TFHETERSEXKEE HEREREE ., &
WREGRER, FETEESHNENMERRER
R LG b AR T B T R e R AR, 3
SRR, amgRl (E 1) BAEEMES
RSN R B, ERRESREE. GEFF
[l 3 N EFH B, £ 58 AR N B B2
10 R A9 ST R, A R B A M B B 1) — M, AR R
B W T AN B O, LA R Y, SRR R B A
R, XEZERPSTAENMBEEE . —BiA
St e TR L A 3 AR A (R BT A A Y
ALRE L B BT N R YSE B G, DO B TR
ST B AT PR AL A 0 07, XL IR NI R B S Nk
o, KA A o I 258 A ny AR ST R
BFREAWEN, X— A 5%FETF U000 iR
P —Fy AT R GRS
BT S £ AR E R i E A
HE(MAEREZ) R MSFSEEYFELE
BER, BOTRHEEMBENTEEMELAEER
Bl ARR B K . Leibovitz 25U 438, 7E YR 7 A
AT EE, RS ] 15 j 50 (& FRE ) fe G 1R
P RRAE T FET R A B ik 100% ; i AT ¥ 7
UL R0 A TH S f %, 5 T B Y DL A A TR Y
By X, RMRER TR EREERE LAY
53 D0 (] B B R, 48 AN [ Y B 4 R B 3 30
TEAHAER. SHKERY 0% 80% T %
K 90% LA b HE I R LR TE S0% R L TS
Hik 70% B ey R BN TR Y
MEREE, BIHENREAETHE 0% L, 5
FH. MWBRAXREE MACRSARHAREAE X
KER, ABESWEFEHEAERNREKS
T REE S TERE AV A REPER, K
R R ) S H L RTIHE D AL, AR =
I 8 PR R R RN IRFE, 4B R E
B FFETRABREETAN, XagESiAiR
AR BRAEA S, WATEE 5 I Sh ik fn e I 4 4
S BRI AT K. T RG AR I i TR, X
WHEMARZET., B E— TR LEIE T
Leibovitz ™! g5 ¥, BRI 2K 4% Ik 0] LR 2k A IR B B
BT bR L, E— AE 2 {F T 0] BB 3% 0 & A HE I
tiproe= g i AN B % S 0 h - A G - R A
KEWT, &t mE Rl FEmd=, TH e
ATEBEFAE -SHEHIHE.

4 it

FRF R ] SR R E R W AR R Z
— HMERTEFE - EWHREMR. EALTE
HRT, SRR AR w AR T R DL e an Ak, B
FE 5 I %8 T BT PR A 2 P 0%, R B 08 FH 2B KR
B R ER R R R4 A BT, LIRS
AEEENTEREEMIREHEM. HHEE
RE FEAFRBRER RN O AX RAPEE —E
RO R (RS BREG , 3 1] BE -5 IR P BRI A
Rl F B R TAREREEA 3, WA — M E S
B I A IR S S e R B

Bl A LAERE T FREF RS FRETHRK,
RERFREFHERAER BAEFAFRLARAELL
B LAEKBERF - SATHHRREFS R TARE
AT AERNLA HERER FHEFXFAR T
LRET IS L fe i g, £ RN AHE!
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Natural infection and artificial transmission of
Chlamydia-like organism in Argopecten irridians Lamarck

LIU Ying-jie', SONG Wei-ho', WANG Chong-ming®, ZHU Ming-zhuang’ , HE Gui-zhen”,
ZHANG Hong-yi*, JIANG Wei-wei’, PAN Jin-pei'

{1. South Ching Sea Institute of Oveanology, Chinese Academy of Sciences, Guanzhou 510301 ,China;
2. Yellow Sea Fisheries Research Institule, Chinese Academy of Fishery Sciences, (fingdao 266003, China;
3. Fisheries College, Ocean University of China, Qingdao 266003, Chinz;

4. Fisheries Admimistration Cormmittee of Jincheng District, Laizhon 261400, China}

Abstract: The samples of bay scallop Argopecten irridians were collected at different stages during Get. 1999 to
Maz. 2001 when the outbreak of death happened to the bay scallop. The observation was conducted under light mi-
eroscope and transmission electron microscope and the inclusions of Chlamydia-like organisms (CLO) were found in
the epithelial cells of digestive gland, which showed basophilic. The inclusions have round shape and some irregu-
lar shapes with the size of about 9 wm x 7pm and show blue under HE staining. At the late development stage of
the CLO, the inclusions break down and CLOs release. The ultrasiructure results show that the inclusions have
three types in shape, which are (Delementary body ; small and electron dense with short-rod or spindle shape, sized
(317.5+40.1) nm x (180.3 +40.0) nm (n =18); @reticular body; large and electron dispersal with round
shape or irregular shapes, sized(890.5 £164.6)nm x (623.6 +129. 3} nm {n =20): @intermediate hody: at
middle size between the above two with fewer numbers, maybe at the transitional siage hetween the elementary hody
and the reticular body. The CI.0 artificial transmission experiment was carried out in larval,, postmetamorphic and a-
dult individuals. The results show that CLO can infect hay scallop at different stages at the infecting rate of 50% -
80% and lead to high mortality in larval and postmetamorphic individuals, but can do little harm to the adults. The
conclusion is that CLOs may have great harmful effects on larval and postmetamorphic bay scallop under ceriain
conditions, but can not lead to the large seale of death in adult bay scallop.

Key words: Argopecten irridians Lamarck; Chlamydia-like organism (C1.O) ; ultrastructure; artificial transmission
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