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Epizootiology of Perkinsus sp. Found in the Manila Clam,
Ruditapes philippinarum in Komsoe Bay, Korea
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Mass mortality of the Manila clam, Ruditapes philippinarum has been reported all along the west and south coast of Korea for the
past several years. As a pathogenic agent, Perkinsus sp., an endoparasitic protozoan has been identified in this study and believed
to be responsible for the mass mortalities. Prevalence and infection intensity of Perkinsus sp. was investigated from a Manila clam
population inhabiting at Komsoe Bay in the west coast where mass mortality of the clam has been reported. A total of 142 Manila
clam, 50 oyster, Crassostrea gigas, 10 ark shell, Scapharca broughtonii, and 5 predatory gastropoda, Rapana venosa were examined
for the presence and the quantity of Perkinsus sp. Ray’s fluid thioglycollate medium method (FTM method) with modified Mackin’s
infection intensity scale and Choi’s quantitative method were used in detecting and quantifying the parasite. All individuals of R.
philippinarum examined in this study were infected with Perkinsus sp., indicating 100% prevalence while none of the oysters and
the gastropods exhibited the parasite. Six to ten individual hypnospores of Perkinsus sp. were counted from the ark shells. The
number of hypnospores in the clam tissues varied from 16,667 to 4,091,667, with a mean number of 1,077,628. Average infection
intensity according to Mackin’s was 2.87, indicating a moderate infection. A negative correlation was observed between the number
of Perkinsus sp. in the tissue and the condition index, a ratio tissue wet weight to shell cavity volume. The clam size and the infection
intensity in terms of total number of parasites were positively correlated; the bigger clam, the heavier infection. Such high number
of Perkinsus sp. counted in the clams could be enough to cause physiological disturbance of clams, such as retarded growth and
reproduction. It is also believed that such a high infection leads mortality of the clam via continuous draining of the emergy by
metabolic activities and reproduction of the parasites. Correlation between the condition index and the infection intensity observed
in this study supports this hypothesis.
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A =2 Perkinsus® AAFE 71Ase BTER, A AAFez
P. marinus, P. olseni, P, atlanticus 2 P. karlssoni %, 4 ¥°] ¥&A
WA gL %8 YA 23 FH Lo go] JuHe d Atk olEL EF A AXNEES £F2 e, P marinuse
F2A AHez s 28 £4F 2otk 19909 o) 60,  WMFA F Crassostrea virginicad] Al (Mackin et al, 1950; Ray,
000 €& F3d wA" HfgA Y4FL ot Fadd 1952) P. olsenic 54t A% Haliotis ruberl*l (Lester and Davis,
19950l 15000 £ MAHEe 233 glom, o wiA® 1981, P. kardssonie $19H7}E]H] Argopecten irradiansol A (McGla-
A AREA & AAF &40 H Yo} (FFF43, 1996).  ddery et al, 1991), LF L P, atlanticust AF 34t viAE Rudita-
olg} & uiAg Yo Fae HAZ Eo] & AFGAA B4 pes decussatusl A (Azevedo, 1989)E7H 0] R H U} (Perkins,
B} e A5 24719 wiAg dF Hr 2 949 A 1996; Ray, 1996). 53| P. marinuse 195040 % o|&9 &7}
o2 ENFHT gloy HAY FFFA 94 ddde oz AE #AE o dAZARA T diNgFH A =gk At o
2 A LAA 42 o] 2 4D FEH dF £P dhF YL 2 £2Y G FgAE F2 Jon, P atlanticusT X
BAo] Eo/tL Utk wiA g diF HAF AL o sxE 3 282 AFH AL v G 7| Qse o5 diF HAE F
%51, Choi & Park (1997)& wtA & 713k Perkinsus sp. (0] wale A2 48 AUT (Auzeoux-Bordenave, 1995; Andrews, 19
T8 539 A EAF o Havg e Iyt ukA 96; Azevedo, 1989; Chagot et al, 1987).
of 9l 2 EAE ¥ BEuMdA wxg AA F 100000 WA Perkinsus sp.8} 7Y o|¥E 457 YA M Fluid Thiogly-
35000007} wiASEAZ ARAE Bag vt ok # F(1999) collate Media (FTM) ol A28 o] Aol A o 27T 9iF ¥
QA v gF HAF 9L 252 9 HH 2EGA Lugols iodine2 2 YAste] Fae Rayd B4 (Ray 1954)°)
HHE 249 938 2 714 WE< Perkinsus sp. (SHAZEAF) A da olgHR glod, #AY FEE WA WHoREe
Fo2 7HIAG (FPFANEY, 199; H F, 199). Mackin® 71%& (Mackin’s scale, Mackin 1962)°} 7450} o] &

o] dFE LEH A 11x IBRD 2T ARy AF7|AA Add o8 P AL
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H1u gtk FIMAA ¥ PerkinsusE FFHo2 EA3te
W0 2 Choi et al. (1989) 2 M9 NaOHE o] &3l U &
Z3E& AASFL PerkinsusT ¢4 £33 e $ydg MLy
o, BA Perkinsus® ZEE AFHO2 HUdte WYz ¢
2 o] &5 31t} (Choi et al, 1989; Rodriguez and Navas 1995;
Fisher and Oliver 1996). &% #¥ Z7] @A A g A48z
Y AdE AA WA WHE gt Perkinsus?
gol Hg3tele Alest Y=L vk (Dungan and Roberson
1993; Choi et al, 1992, 1993, 1994).

o] dFe Fa¥ dddA MAsugle vrAEe dF HA
4 T d#oz At U AER FASE wAFZER
%, Perkinsus sp.9) 74 %9 AFHA FE AT E ZAFY
ot =% vt A g N4 80 2HF F2, Crassostrea gigas, ¥
%), Scapharca broughtonii % ¥¥i1.%, Rapana venosa® Per-
kinsus sp. 48 FF& AAFLEZN o] 7|AFY AHEy EA
o9& #5759 #F4 7ts48E 2ARIYT

R

1. AlZAY

Ao 29 vl FL 19979 128 1Y REE F2u (Fig
DA AR g9 A2 S FE v Ze §7
o X3 A, HEN, € HELTF 52 199849 1€ 18Y
Taw AN APYste HEdz ALY, =3 &4 o] &
A 5% AR AEE o8, mg 7A, Hzte] Zo] X E &
oA HAg o8 mm 7HA 71EEHY, A o] &¢ wt
Age Z+Zo) @} 15~19 mm, 20~24 mm, 25~29 mm, 30~34
mm, 35~39 mm, 40~44mm 3719 AALLZ YFoic =g
ulx 2] B BE (condition index, CD+v HZ R gjd &3
ZFo v & CI=W/H (W=5%3 $3% H=23)9 IAYL
o] &3t A&y

2. AYdG

wA g EAF Ago] 29 wgde 209 NaCl# FTM 293
g2 129 FF5 ¥ ¥ 402 9E d7A 71d3¥y A
2% 5, 15mf AFT] 1oml 4 Yol 1Y EIVE o] 8 HFE
2 ARE AARNYAY T E HEd> AR A A AgE B
Ao Hasigen, A4 AR A4 AFF 50wl

nystatin-chloramphenicol ¥4 4 (Sigma)& 78t e o}
WAL gA3d wAgy H$ 1 ariyt 24 geng 4
Zte) AAE 10w FTM W gl £3te 20T GAdA 25
b gsigen, 2, dz, JE¥aF F& 100m frdd
FIM# gAAE ¥& d A8 Fo939 w3 22 7|3
B AR F2AA wFHH T FTMOA wge] ¢8d A8
€ #H%3dn A 3elA Lugol’s iodine22 43t Perkinsus sp.
o Y o5& zAEY LY Zde]l §UE HAZE Mackind
Zd 712 (Table Dol wet 294 A=E 71534

FIM H@go] ¢4 A £X3te upAFERFY] £=
Al2E 2000 RPM 22 10¥3 94 2o 4598 AAS
H, FIM3 2& %19 2 M NaOH §94¢& 7H8te] 60T ¥
FZOA 1 AHESE WSAIA B AZEAEFE A ZE AE
£ AAA. NaOH A&7t 2 ¥ A|E€ phosphate buffered
saline (pH 73) 22 94 22§ 54 o ¥ A} ¢
ES AAGAY. HFH o2 vARERFY FE ErASRS
o] g3t 43] ¥HE ZA3 A
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Fig. 1. Location of the study area.

Table 1. Mackin’s scale with numerical code used in this study for the determination of Perkinsus sp. infection intensity

INFECTION INTENSITY NUMERICAL CODE DESCRIPTION
NEGATIVE 0 No Perkinsus hypnospore present in the tissues
VERY LIGHT 0.5 Less than ten hypnospres present in the tissues
LIGHT 1 10 to 100 hypnospores resent in the tissues
LIGHT MODERATE 2 >125 hypnospores present, but less than 25% of the
tissue covered with hypnospores
MODERATE 3 25 to 50% of the tissues examined covered with hypnospores

MODERATE HEAVY
HEAVY 5

50 to 75% of the tissues examined covered with hypnosores

75 to 100% of the tissues covered with hypnospores
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4wy (Powell et al 1993)4] @} o33} o] 23 HUS
AZASQTE £Ho) 29 uxFE PAL9 ofyln|, Ldiwhdoe]
IHHAEE Y FHE Smmd FAR D3 Bouin’s fixative
o) 24A17t 1 A3GTH 1A YEH AEE 2% B 24 AT
U FA T F TR 08 €3 2 AU 3 247 F
S AA gI3gd oy I8 23 AEE 3um FAY
oz MZAE ¥ Harri’s hematoxylin @ Eosin Y2 €& &
A=A} vAFEAF AARE 400 X o) A8l A olrtu) A4
Ax 2839 5 AFFoz AF3 Y HAFERZ =
71€ 1000 o} ¥wlFoz #&F FAe s 298 A &
AUE o) g3l AFHd AFF F, Image Pro® softwareE ©]
£33 1 AL Y

2 o}

o] d¢ol o4d upAge #H Zol7} 15~19mm AHFo]
239%, 20~24mm AATo] 197%, 25~29 mm AAT] 190%,
30~34mm WA o] 282%, 35~39 mm NA o] 63%, 40~44
mm AAFe] 21%2 Yeh} o] Ao AEE AEE Huj
A7)74 & & wAZol Atk (Fig. 2). vrAFY 4 $5%% #4
Zo|s}e] A& AAE

y=000004 x> (y=$3 $%5% x=2%)
2 v (Fig. 3).

1. oX|2EASe] HE H A4Y ¥

FTM W Fd& o] &3 wAGExF Y T A4 2, 547
oA Mol Ao o4 RE utA oA utAZEAF ]
#3590 79E (prevalence)E 100% ¢ Ao 2 veytt). vhA
ZFEAEL Logol's iodine solution2 2 H4A A& Ao} ¥
Moz vegygen 1 A7le A7 40~80ume LYot
(Fig. 4). wtA AUeA viAZgEAFo] F2 EE3e FHAE
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Fig. 2. Size distribution of R. philippinarum used in this
study.

k{

8

:

=098

6§

Tissue Wet Weight (g)
2

:

8

Q.00 10.00 2000 3000

Shell Wath ()

50.00

Fig. 3. Correlation between tissue wet weight (g) and shell wi-
dth (mm).

Fig. 4. FTM cultivated R. philippinarum tissues. Black stained
spots on the body represent Perkinsus sp. hypnospores
stained with Lugol’s Iodine. * ; hypnospores

ob7bul, 23t & oo, HF, gEY 4 F FAXE T3
259 v g ¥R Fe] #RHAG (Fig 4).

Mackin’s 7130 % #49 I=E A 444 2% 1519
mm A2 HF 289, 25~29 mm A FAM= Hd 239,
30~34 mmARAZAAE BF 28, 35~39mm AAZANE HT
388, 40~44mm MATANE A 424, AA HF 287 2
e, e 0 (7D M 5(HL A Ve £ Y F
7t Az 7Y ASE vehle Ao wAZEAEY 7Y
A} viA g A7) Aloldle %9 AF A Yv AL B
geen, wAge 277t & £5 39 Az d8Ae AE
o] FAHAT (Fig. 5).

TaTA AY BAY 2 H49 o7t 20~80 mm, 32
3% 1~7golen, & 50 Ao g FIM wl¥d g o] &
v g X AE 24 A vAFEAF LS A AA A FEHA
grste}, =z 8 AMA (WL Zol 28~536mm, §F FFF
6.584~14.069 ) o) W3 FTM ®l % Wyol o viAgd ¥ F
A AR, kA e Z 7 10, 6709 vAZEAFE T Q)
dd. HEnFe AL, FIM weEdgd 9% uAgxa3
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Fig. 5. Mean infection intensity and condition index of each
size class.
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Fig. 6. Correlation between Mackin’s scale and the number of
hypnospores per individual clam.

AAH o] &8 5 A RN vAREAFLE BFEHA 4

2. HIX|ZEXES] HBN 24

F 146 MA Y viAZ A8 F, 26 WAE W3o2 FIM wi %}
F, Aol 8 wtAFEAFE Choi et al (1989)] ¥ w
Z ASdgch A+-ds A EAEL v g | AN T HA
17,000 7Rl A X 4,100,000 A 7AA BEHA AL, HF 1,077,328
Mo viAZEAF0] FHgod ol wAFY 1g 7, & 710,
000 7He) HlNGEAF0] 2E3T e Aoz AdH AT (Ta-
ble 2). vtXge] A71s} vpAZEARE Ao ¥ 4F B
A7 Q& Aoz JeEyten wirge Avs} F42 B g2
wAZIAE S THEI Ye AoZ e

Mackin®] 7]1&d) W& ulAFE 2% 249 JE 9} Choi et al.
(1989)l W FFF 24 A Alolol %9 A@AAIL e
Ao 2 yehdtt (Fig. 6). Mackin® 29 713 &4 7|Fd @
WA EEAE) HFAHQ B¥E AF FH 34 BgeH
7129 g sEW Zd) A% vAF 1g T vtAFER
%9 £ FANAA S A2 E W3} L Bgd

Table 2. Quantitative evaluation of Perkinsus sp. present in
Ruditapes philippinarum collected from Komsoe Bay
in December, 1997 N=Number of individual, SW=
shell Width in mm, TWWT=total wet tissue weight

in gram.

N SW  TWWT Mackin’s Numerical _ No. y Té)tal N/O-

(mm) (g Scale Code SBooE ORI

1 3160 1123 LM 2 422974 475,000
2 3240 1074 LM 2 150,528 161,667
3 3270 1351 LM 4 444115 600,000
4 3280 0913 M 3 675429 616,667
5 3290 1266 L 1 128357 162,500
6 3320 1321 LM 2 164017 216,667
7 3320 1270 H 5 1,633,858 2,075,000
8 3330 1498 M 3 13,351 20,000
9 3350 1021 LM 2 119,980 122,500
10 3360 1473 MH 4 1,001,358 1,475,000
11 3370 1253 LM 2 227454 285,000
12 3380  1.698 M 3 323910 550,000
13 3390 1462 LM 2 176,699 258333
14 3410 1383 M 3 439865 608333
15 3480 1455 L 1 11,455 16,667
16 3490 129 M 3 437243 566,667
17 3530  1.558 H 5 1,513,693 2,358,333
18 3550  1.626 LM 2 194752 316,667
19 3570 1988 MH 4 1,341,382 2,666,667
20 35.85 1.517 M 3 247,198 375,000
21 36.00 1.172 H 5 2,005,119 2,350,000
22 3710 1312 H 5 3,118,648 4,091,667
23 39.75 1919 M 3 625,326 1,200,000
24 4010 1879 MH 4 1,157,531 2,175,000
25 4050 2,218 M 3 890,442 1,975,000
26 4200 2371 H 5 970,055 2,300,000
MEAN 3508 1478 3.12 709,028 1,077,628
STD 273 0358 1.24 734,519 1,077,958

3. =EEH

Trophozoite A1719] BlAZFERZL 1 7Y A7t 4% A
go] ol7lu] AAzFAA 4A #Zo] 7153A ) Trophozoite
Al719] HiAZERE 271 A7 6~10um FECINLH 349
Eosin Yo 9450} A ekt (Fig. 7). FIM del 9@
ZA B opAIA R GREY wAgERF L o] B A&
g 0N dFez FRHG oy gFEFY £5F, FF
F 23N 2d9A gAY 2 F7 A #EHAD 23
AAL A3 AE 29 5 e A EAFY AAx 2AH
olgo] utAg Al A ool o7 74 A4 Fez AYF
£ 4 F AN

]

a

HZ 9 YA vt g siAe] B¢ 2avt golvx
AA Gt olo] i AAH g AL 1 4 A U o
F& 2330 g o|FoAA 43 ok (F F, 1998). Choi and
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Fig. 7. Trophozoite of Perkinsus sp. in Manila clam, R. phili-
ppinarum. :

Park (1997)2 $-8 v} wpA o)A Perkinsusst 22 2% 9
AEEo EA3tn YL Huggon o3 AT EA 729G
E duiAge dEety 77, g SR B¥IA e Reg
G A Atk o] dFelA FEFE AFEIAEL Perkinsus S50l
&3e YATEY THFY 54U F74 W FTMAA
FH X2 2L hypnosporeS 430 3714 874oz v
W fF2 el zoosporeE FA e HAE Bolx Yo (H 9
g g ZR),

o] oA vtRg Mol 7|3 FAQ trophozoite A1 7]l
Aol HiAREAF 2718 EAY 2F 2 AAL 6~10me 2
ol AF3 A ulN oA BaH P. atlanticus®t A Z7]0)
o} (Azevedo, 1989; Sagrista et al, 1995). =& FTM w4 ¥ 3
e FHEAY U5 hypnospored F7Z-& 20 WA 113 ym
o2 (n=68, BT 60 um, SD=22.8) Azevedo (1989)2] E.iro]
8 20~40 um 3 Auzoux-Bordenave et al. (1995)9] 20 W=l 100
um3 FAG AHAE Boln gl o] dFA FIE HAFE
A% (Perkinsus sp.) °|\t P. atlanticus BF ¥IAFE £32 4
€ FEHe) gon 2 s FAEMY FlldN 2AHT Qe
HAFZEAFE AFHAN BAE P, atlanticusst 7T
g 202 Aggd

Perkinsus® ¥HA g, 2, A&, 7ty 59 AAEF AW 7]
Aste AATEEZA, ¢ EFF AEAE Ze oz ¢8R
2t} (Auzoux-Bordenave, 1995; Perkin, 1996). Perkinsust A
AN HA3te 713 (trophozoite 71), FE EAE dAde
713t (hypnospore 71), ¥ HEE 21 %<& & 713 (zoos-
pore 71) ¥4 AEAIE AXe Aoz €A Ak Trophozoite
Ao BE 3 Avle Fo g Aol Yo} dutyoz A
B0l 3~10p AEZ ofF o} Yut F& AN F L 0] 43 BFo)
o] @t} (Azevedo, 1989; Azevedo et al, 1990; Choi et al, 1989;
Perkin, 1996). 18y ol52 #7144 AN TAE Y434
AR, o] | £ Avle F 4 AA HEE 200 um ©)4
o2 ARt (Ray, 1952, 1954; Mackin, 1962; Perkins, 1996).
53 XA AT g3 FHY @5F3ER o] Fo1A Lugol
s iodineS 2 g4 A AL ZAY & AFE G uo] §9o g

2 % dugez 44 #FE ) (Ray, 1952; Mackin, 1962).

Perkinsus®] &< #AAA 2, AE iy, viAg 5& ¥
e AAFTER ¥eA UoH, Perkinsus T EHL SFe
ZF5o o d2A Jehdz 99 (Azevedo, 1989; Perkins, 19
9). o] AFAe vt o)A Perkinsus?t 7|43 W, 2
e JehtR] o} uA| gl LAH Perkinsust wHAZNE
SF2 e /IANEY 754l & Aoz AZEY. Choi
and Park (1997)& v}A &, H2A, dF2A, &, 2% & A4
© 2 Perkinsus®] Zg oHE A A3 A Fo) A2t Perkin-
sus7t 7JASE 1S E3d v Qloh 28y o gl o] 4"
TAWY HxAdMe WE FhFoud PerkinsusZ AZ4He
718X Eol §EH o] oo U Bk A4F d77t aA d,
SaTA AP vAE AL wAFEAF0] F2 FEE
e oprtv e} 4A3d EHden, & F5E, 5T 2 9

< FAAE I8 AL 9 wAZERF] #FHAL Y
(Fig. 4. 13\ Sagrista et al. (1995) & A3 Aol A4
8t BA| 8 R. semidecussantus®] 959, A& & A4S A
2 239 TN dFd 2719 wAGEAFE BHsd B
2§ bl glo] o] G479} t =g o2t

Fig. 6& °] 4794 £ ¥ Mackin'sd 7|& @& 29 A
X9 Choi et al.9] & Wiel] 98 vlAGEANSE 919 43¢ @
A Jelles RS2 o] ¥ 71X Ad Wy Alold] LA 43
A} A& 2o Fagch 28y Choi et al (1989)0] AF T
uk9} 2o] Mackin® 71F& ¥& @9 AxdNe dA EAde
WA IR EY A 9 B 3T FAE Bol B A
Ae 2 W3 Zo] AN HA EAss AR ERF A4 8
Z qogstx] 3 A4S HA Mackin® 71F0) 2 7+
& 3L Add dae Azl 3 #& dold, 23 Mac-
king] 7|8 ojd wFEAF A9 =& #AHdE 2 Fig
65 o] ¥e #AgoMe A4 AP F=E F wYdc uy,
EL 29 1l Ze] H3 A& ¢+ Sith o] dFA
ZAR Fagte v e BAE A 257 4gsHe] #YE
(prevalence)& 100% ATh Mackin® 71&] 93 wixFIAE
o Y =€ HT 3.12 (Table )& °l& “Moderate (37179
AFEt F 26 AA S vpAZe) XE vAFIAF FE 7
A T AR 20000004 Ao 4091667 AANZ etz ow,
ol& uiAg & 1g F 13361 AMAA 3,118,646 MAZ B
Btk Choi and Park (1997)2 43 2 &= SA4A AL v}
Ao RE3e vAFERFY AFHA EXoAM o] A79
FAE 298 de v sl

A Ao} EAste AR/ AFe £ wiAG 2794
%9 g A7 BEHASD F, AR 3277t F 5 AW
o] EAde MAFGERZY 7} Frhele A4S Hojn v
% (Condition Index)¥ WAE 7|9 &9 A# FAE By
i 27071 4% v FIAZY 74 FEE zolAH, v
BEE QopAe AF%E 1Y, ole UE dFdME fAM A
go] #AHY o™ (Lauckner, 1983; Choi et al, 1989, 1993),
Choi and Park (1997)2 wA&e] A4 1 Q@ v M=
vAg¥Eo] AY HAEHA gAY I3 FHL Yoz EXY



308 FDREEERE

gon Bustn ot ol d4Le $A FL A AL A
Aol BEaR dWgYe] x3td AMEY w24 7A3e
A §E5H02 | Q vty A7t wpAGERFA 2 H 7]
FEX gL AT NAEe Aoz FEHY o did AT
20 4x A AgH ool & Ao g Ag €Y (Paynter and Bu-
rrenson, 1991).

WA 02 Perkinsus Fol &3t AT EY FEH £
g 4 BAE 2= Aoz g#AA A (Ray, 1954; Mac-
kin, 1962; Perkins, 1996; Andrew, 1996). ©] Q7o o] =A
AZI7F 12 949 RS AAEd, Fagkd o] A wiAgEA
29 Je o8 ¢ ¥ zA ZF B A S o=
Hadd, ol ZAMY wA g A7]d 2 W H 3 Yed, Fig
2 A BRol £4d 0|88 R F2T vAFL O 74
Zo] 2~4cmd A3oZ ez 9t oje diFEY AA
A (ZE 3~6cm) o] JEAA 7H&E L5714 HAts R
289 9% AT AEHA 12€ ZAA] A8 AR F
g4,

A ZEAF0] £33 upA g M Mg & e A
&Ho 2 39 qUAE FFid £F7F M FojstA
gtz gk o] Aol #EE ule} o] wpAFERF
FE 1 4,000,000 A ) o]2cdl (Table 2), ©12A B A
W 7 EFe] Z2AY ¢ s5e Yo 44 85 Tt g2
AU E dRE 7IAZA wtA dEHoze 4% 8 &
gol e, AV S A4 g2 [, ¥FE A
5ol Yz, £E¥ £59 @94 S o=y & WA
24 A, A9AA dHE $A 7= &k (Menzel and Hop-
kins. 1995; Ray and Chandler. 1955; Paynter and Burrenson,
1991; Choi et al, 1989, 1993, 1994; Barber & Mann 1994, Ken-
nedy et al, 1995). BfAZEAF o] vt 4 R W4 7]
A FFo dtde oy TFAFY G777t ol FAA g1
Aol 3FF 9FL HHAA g3 k. 22 Choi et al (19
89)9 Bad o dMFF 29 B4 P. marinus®] F7} 1,
000,000 7H A o]F EAEE o5 IF B WA 3o 4
He qUA7L 59 €83FE 273344 Ho 35422 H
Atgdn Budgt S8 v upAge] 4T o9 fALE
Qo] A& Ao 2 0] oo AF FAHY A7/t LA
|44,

(=] ot
L =

o] A+ %3t wiAZ i HAr AT AAET oW
ol qA3&a gl A5, vt &, R philipinarium, 2 C. gigas, ¥
Z7, S. broughtonii, S¥ L%, R. venosa, T YA2LE wAF
¥ 2%, Perkinsus sp. 9 % 2 AFHA £4 S +¥85
uAgEAEe] 79 AL Ray (19509 Wil wet ¥714
uj kA9l FTM (Fluid Thioglycollate Media)& ©] &3t} w33}
421, Rugol’s iodine® 2 M3 F | 5AwA dol A HALe
Aot B EAF ) 7g FEE Mackin (1961)9] 712& w3t

om 48 AZE Choi et al (1989)2) A Wil w
NaOHZ A& F g7 AF72 AFsg

FTM #4723 F2udA AFd 2 v A AAEL v
F¥AFd 79" Rez2 Jeht 29 (prevalence) & 100%
Atk Mackin®] 7]1Fd] wE 7Y T BHIA HF 2872 U
By 7 A= 729 A=E Jelyd v §F5FF 1g 2
A ZEAFY ANFe BT 709,028 MAFLH, vtAg 14A
3 A3 4091,667 WA Q) vAGERFo] AHAY, FhTAA
AAE AFE YAeed FIM A4 49, oM viAg 2
Aol AF LAHA qon, Nugs gyuFed g A
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