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Change of Survival and Reproductive Indicator of the Manila
Clam, Ruditapes philippinarum Following Chronic Exposure to
Naphthalene

Young Guk Jin, Tae lk Kim, Jeong In Myeong, Hyung Kyu Hwang and Min Woo Park
Southwest Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea

ABSTRACT

Manila clam, Ruditapes philippinarum (SL; 32.74 + 2.18 mm, TW,; 8.29 £ 1.41 g, N; 450) were exposed to various
concentrations of naphthalene for 20 weeks. Exposure concentrations of naphthalene established control, solvent
control (ethanol), 30, 60, 90 and 120 g Nap L™ following results of 96h acute exposure. After exposure during 20
weeks, survival rate of the manila clam was lowed in 60, 90 and 120 ug Nap L™ exposure group compared control
group. Also, sex ratio of male was higher in 60 g Nap L™ exposure group (x2 = 5.492, P < 0.05) but lowed 90 ug
Nap L™ exposure group (x2 = 4.214, P < 0.05) and 120 ug Nap L-1 exposure group (x2 = 30.118, P < 0.05).
Gonad development was delayed in female (> 60 ug Nap L™) and male (> 30 ug Nap L™). Intersex was 16.28% in
female, 1.68% in male. In this result, naphthalene caused survival decrease, imbalance of sex ratio, delay of
gonad development of the manila clam. Also, chronic exposure to naphthalene suggested abnormal effects in
reproduction of the manila clam.
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Fraction: WSF) & 54| vll-%- 73l AESNA A<l
qge v Aew Rudu gt} (Vijayavel and

Balasubramanian, 2006).

spAlt yzeelo] sfjopEolA nlx)e gkl gt AT
© e A3 A ML Qe A s A
%5 A|9J8t (Lee and Ryu, 2011) " Hlofsln] =3
At ool HaidE 2 RuE Folrr|r} e
Aolet. 1 FolAw Al gt A= AefA 24 9 &

dn

74 fEiME & dasi

upebs] & 9= PAHs oA ® & S4s 7 =g
o] vlA|2 Ruditapes philippinarume] AE, v 2 A
Azl ojujgt JEE w|al=A] 2ARSEY 25 FRAst
T A 53 A HAE Aesked JxRARE
Algstaal skgick

W

R

1A=

2 oA A8 vA=, Ruditapes philippinarum-<
2.74 + 2,18 mm, AZ 8.29 *+ 1.41 g 1500 7|4 &
= TE7eA 20104 9ol At FAE o]
erm Cell Aspiration (GCA) ¥ (Lee et al., 2010)
A (sk: T9870A, 4 T0270A]) & EHlskgieh L & <k
I FE FElegd F AR A7) w2477k
7R AW xoll A ARSIt

Sl
Q o r
of oo

e > o g
a5 B

2. 484y

1) A&7zt 2 HASs

AF717He 20119 29 15938 79 59 714 205 &
Ad A A Ees F AT vAE 1040A1F 7

2 Aste] 2AFES AR o w879 AL

SIS galslgich A AAleE et £ 27 45070

AZ AR F ok 2570A4 1:19] v]&=E AAsSGI

x "
AR B S Aol Essie S 4
A B TR, AR/ F A% A5 ete] A
Frolel 79 5% AT 21TE AASegnh el

Isochrysis galbana, Chactoceros calcitrans, Tetraselmis
tetrathele  3%° vwAEFE  EFSte]  5,000-6,000
cellsmLE "l 24 114 F53k3ich

3) AEEY % MYT

2 Age A AlEEAE V=l (99% pure, Sigma
Chemicals Co.) = AF&3lg o, A& o3t J32 HA
3ksl7] $lsl olskEel] &9l # (DiMichele and Taylor,
1978) 7% 1 g Nap L' F80& ukE o5, A%
=HE 34ste] A

&7 55+ 96h 5AXEE AY (LCso: 42397 g
Nap LY ¥ A7|7t &S 7okl control, solvent
control (ethanol), 30, 60, 90, 120 ;g Nap LS A3
2 3ok

A#2 30 LY A4y £3ko#2] A felexE o] 83
of 3utEo® AlePalglon wjel 24 1144 5 L] A4

2 oo} 4lo] mAsIGT), ER Ag0e] 20 Aoz
3 felrx GHe Yo Wy

5) Al

e ARFRdd AEMAE EF ARste] AeH
el o3 AAE A EES image measurement
system (FOCUS technology, 2005) ¢] ¥z}l 3s&n| 7
(Olympus, CX31) o= #&slo] A5} wgk 7
F79] N+E 22 (Chi squared) testE 3t A A
o o4 AF-E Ak

6) Hlotz

v|7k% (Condition Index: CI) = AE AL 715Fo=
52 ko] (£5% (g) x 1000) / 242 (mm) o] Ao
= Akt

47] (Inactive stage: In), 27|2841”7] (Early active
stage: Ea), $7]347] (Late active stage: La), A%7]
(Ripe stage: R), AF=}t7] (Spawning stage: S) ¥ E3}54
7] (Degeneration: D) & Yr3leH (Fig. 1), 7 Z27E
& (%) = BB

8) YA AX|S

A 2AFE 9 AL dEAAE B9 R Eversole
(1997) ©] W& asle] k2 Ue F 2 A A
4+ (In= 0, Ea= 1, La= 2, R=4, 8= 35, D= 3) & &

- 306 -



Korean J. Malacol. 28(4): 305-312, 2012

" m%@‘a

*- '.“v.’,..:_\ :

4.3".-“‘ w‘:m % 352

Fig. 1. Gonad development of the manila clam, Ruditapes philippinarum. A:
Inactive stage, B: Early active stage of female, C: Late active stage of
female, D: Ripe stage of female, E: Spawing stage of female, F:
Degenerative stage of female, G: Early active stage of male, H: Late
active stage of male, I: Ripe stage of male, J: Spent stage of male, K:
Degenerative stage of male. Oc: oocyte.
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Fig. 2. Survival rate of the manila clam, Ruditapes
philippinarum following exposure to naphthalene during
20 weeks.
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Fig. 3. Sex ratio of the manila clam, Ruditapes philippinarum
following exposure to naphthalene during 20 weeks.
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Fig. 4. Condition index of the manila clam, Ruditapes
philippinarum following exposure to naphthalene during
20 weeks. Vertical bar: SD. ™ significantly different from
male control (P < 0.05).
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Fig. 5. Gonad development of the female manila clam,
Ruditapes  philippinarum  following  exposure to
naphthalene during 20 weeks. In: inactive stage, Ea:
early active stage, La: late active stage, R: ripe stage, S:
spawning stage, D: degeneration stage.
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Fig. 6. Gonad development of the male manila clam,
Ruditapes  philippinarum  following  exposure to
naphthalene during 20 weeks. In: inactive stage, Ea:
early active stage, La: late active stage, R: ripe stage, S:
spent stage, D: degeneration stage.
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Fig. 7. Gonad index (Gl) of the manila clam, Ruditapes
philippinarum following exposure to naphthalene during
20 weeks. Vertical bar: SD. *, ™ significantly different from
control (*: female, **: male, P < 0.05).
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Fig. 8. Intersex of the manila clam, Ruditapes philippinarum
following exposure to naphthalene during 20 weeks.
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vg Nap L' (Korn et al., 1979), Dungeness crab,
Cancer magister® 7% 2000 r¢g Nap L' (Caldwell et
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mg Nap L' o]t} (LeGore, 1974). A717t =% 4] pink
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1g Nap L'¥-€] AEe| J32 won] (Moles and Rice,
1983), manila clam, Tapes semidecussatus] 735 40 n
g Nap L' 7} 451 AAeA 219 ¢ =% F 43%9] @
2 AEE&S YeYt (Byrne and O'Halloran, 2004).

B 304 96h LCs= 423.97 pg Nap L' $o1, 20
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o|e] FERoA o] A AV wAElE AEES
Zare g2 A wE g¥F%Fez ¥4t (Clark and
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Fig. 9. Photomicrographs showing gonad sections of the manila clam, Ruditapes
philippinarum following exposure to naphthalene during 20 weeks. A: Intersex
photomicrographs in male manila clam. B: Intersex photomicrographs in female
manila clam. Oc: oocyte, Sz: spermatozoa.
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3k Ft} (Gagne et al., 2005; Matozzo and Marin,
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T o] w& Aye yzelo] ofufslFolx nj2A7]
4] Bl JIE v|HE Aoz FEolrh A7 Al
A 1L 60 pg Nap LlolAl, 4712 30 pg Nap L'o]At
Fro =EH AfAENA AAaEe] AdEE AE
Bk sl $719 Aalatidel i wx= Uzl
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(Morcillo and Porte, 2000; Chesman and Langston,
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