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ABSTRACT

The unwanted artificial oil-spill has severely contaminated the coastal environment in the world. Level of
contamination has so far been monitered by various indicator species including mussel, oysters, flounder, and
cockle. In this study, we decided to use the oyster as a model organism to observe the morphological changes
being exposed to the artificial oil-spill in the coastal areas in Taean, Korea. The oysters were collected from four
local sites (Sindu-ri, Uiwang-ri, Jonghyeon-dong, Ansan and Uihang-ri) exposed to various levels of pollution after
an oil spill in Taean. Microscopic analysis of the hepatopancreatic microstructure in the digestive gland from the
collected oysters show that the swelling, whorl, and destruction phenomenon of the nuclear membrane, a
well-known microstructure induced by heavy metal exposure, was observed. Nuclear body (Nb), another typical
characteristic of contamination or infection were also observed in some samples. Necrosis was observed in tissue

samples collected from the area with a high degree of oil pollution.

In addition, parasite-like particles (virus,

perkinsus) were observed in most samples. Taken together, these results suggest that oil contamination in the
oyster habitats influences the cytopathological changes in Crassostrea gigas.
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AAZ 7EA sk gle}t (Schrope, 2010).

og7kA] edKERTY wtEEE 2YER b7 S8
mussel watch program= A2 2 (Page et al., 2005),
Chameleo gallina (striped venus), (Diaz-Mendez et al.,
1998), 7}Alv], 7}e2l8], =r}e] (Barsiene et al., 2006), A
%7 (Carro et al., 2006), Ar7tx75F (Boehm et al.,
2007), &, TUILT T WS THY AEEo]l ARF
(indicator species)>Z AHE- Fojgkor o]d AEo] &
A Jeshe SR A Aol 52w &7 (Choi et al.,
2001 Lee et al., 2002 Choi et al., 2003 Choi et al.,
2003), FEA72A (Lee et al., 2006) 502 A FES n}
o} ARgShE A= itk

olg|gt AFFTE o E 3o i oF A AFE
Wi AE W Ak e e fdEA] ok A|dd} 29
A& vwshs AT Fol A= gt T3 oil spill A
Z 3shql 19899 3¢ 234, Alaska®] Prince William
Sound<l|A] ¥A3 Exxon Valdez A< & 4= gl=d 104
o] 2t 19994, 2%% Prince William &3 %92 sljqkz}
2duA gke Y o skblRRE SR Mytilus
trossulus (Boehm et al., 2005) 5= AA3}] =7 A
Polynuclear aromatic hydrocarbon (PAH) 2| 5%} A

2]eha Hb3-%  (byssal thread production, condition

= =

index, clearance rate, and glycogen content) 5= 57,
v 23}7| % 319 2™ (Thomas et al., 1999 Thomas et al.,
1999 Boehm et al., 2004 Boehm et al., 2005 Page et
al., 2005) 19914 A=Zu} oil spill ¢ £AL Y& 715 #
Z A% (1990-1994) Lunella coronatus (2§o]%F) %
Pearl oyster, Pinctada radiatel] 3% 955 54
o 7% FEo] 3 296l nAl= TS AR AlEE
=l =24 samplesel|A F%°]&, copper (Cu), nickel
(Ni), lead (Pb) and zinc (Zn)9 %7} dA3] =22 X
33 v} 3lt} (Bu-Olayan and Subrahmanyam, 1997).
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1. A8 =

ANg2 A8El F (Crassostrea gigas)e AAEE ¥
(Mollusca), °]vi=] 7}(Bivalvia), & Z(Ostreocida), =
(Ostreidae)°ll &3l T2 f-2uet Al L= Fol
o} Ao A48 X85S 29 AR} A7 TE AP A
Agl= AAE e wAlTFE ¥E $8le] 2008 3-89
Atolol efekte] AlFEiet ofFe ol AdT AL, M F
g 2 A7 = ogE]elA dxrs ARSIk 4 AgER
ARE AEES APAE 71 F s sl %
AZ3l9  Karnovsky's

(hepatopancreas)= fixative

solutione®l| A5}t

2. 74AAAv RS 1€ AF

AT IS Ssle] FHAARR S 2uabdAE Al
stk A% X EF 0.1 M phosphate buffer (pH 7.4)
o 1087t 33] FAIE 3ich A 2712 A F 2%
05040 1417t Z¢F & w43} 0.1 M phosphate buffer
(pH 7.4)°l 27} 107 33] A8kt e 5= A5
To 2 BE gl oMlE T A £2F FHIE A
Zt}. spurr:acetone ®B]&S 1:2, 1:1, 2:1, Spurr £2.2 %]
3 3 ¥ spurrell 2fgte] 55 AFSIIH 60TelA 3
A7t 4 FPEE AA 5 28 F A3 2L £5S
ultramicrotome (Leica) < ©]§3}e] 2uPd#HS A} 2
1A H-S uranyl acetate} lead citrate® ©]F 34 3o o
vA o7y E3pAA8E A (Libra 120, ZEISS) .2 w2k}
Ak

20084 3ol ool A = A& 75-oll= Ayt
oz Fn|7E (SG ; secretary granule) ¥ #u|z}glo]
FAA Feo] Eu]BHA (S ; spherule)o] wi-f- wo] w2
=tk (Fig. 1). A=y Hl F7re] o] 2= 27|39
whorl o] 7% w7=E|o] SbAs] A Ade]elr] A= oA
T 29 &3 wAlFRe}E 25 @3k AR 294294
A s = ek swelling A W vlo]#] X 9 perkinsus
59 A% 5ol 44 (infection)® &4 52 2oln| 3
St ®vhd 2008 3ol Bk Al elM AR = A

Solle v R s dte] 34 (rupture) 84S
B 4+ g9lglon 99 ®E nlo|#{A B perkinsus 5O
7 W AYHor A=A E Aer Al HES)A

(Nb ; neclear body) ¥ whorl 5¢| &= glon sMuto]
swelling =|o|Z #1255 FA= T (Fig. 2). 53] A2
vz obd A FxE: AZE A= parasite
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Fig 1. Transmission electron micrographs of the digestive gland of Oyster (Euiwang-ri, March, 2008).
A, B, C and F, The cell shows the secretary granule (SG) and spherule (S); D, The cell shows the
nucleus (N), mitochondria (M) and endoplasmic reticulum (E).
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Fig 2.Transmission electron micrographs of the digestive gland of Oyster (Sindu-ri, March, 2008). A,
The cell shows the cilia (C); B and F, The cell shows the nucleus (N) and nuclear body (Nb); C,
The cell shows the whorl (W) and mitochondria (M); D, The cell shows the parasite like particle
(PI).

_80_

]

e



Korean J. Malacol. 27(1): 77-86, 2011

Table 1. The ultrastructure comparison between exposed and control samples.

collect site Sindu-ri Euiwang-ri Sindu-ri Ansan, Euihang-ri  Jonghyeon
Jonghyeon
remark (exposed) (control) (exposed) (exposed) (control)
(control)
month March May August
Tissue status + - + - ++
Nuclear body (Nb) -+ ++ + + ++ +
whorl +++ + + + +
Nuclear Membrane
Status (swell) R R * - *
Symptom of + + + + +
Infection
like (P1) particle ©] 23} (Fig. 2-D, E). 3pA% o] 27141 6-8€ A]7]e]l Balim | 7] w#ql olfete A
Tx&5° A= EELS (Electron Energy Loss o] 3}35 °§ =4 4 7o) gk A=A wpal
Spectroscopy), EDXS (Energy Dispersive X-ray 8914, whorl, 4k swelhng Ak 9 parasite like
Spectroscopy) £+ PCR (Polymerase Chain Reaction), particle 5-2] ﬂ]/ﬂ]—?i Y Fo 7 A BAs|efof & Ao 7

4% v Besi,

| (antibody) 5= o83t
Za U nE

20083 54l ki, FHolA AR 2 A2 A5 34
off ARk ojdelellA AAgE AEol vz 22 Abo] Wl F7
o] & EoE7|= AT HEUA (Nb ; nuclear body)E
THe 5o AntAel wAlFze o vt (Fig.
3). AN 39 AEeA 2] FEUAY whorl @4, e
swelling #4to] BE= It} sARE 22 A7)0 A A
e AEE 2A0] AR IR Al #F
o] ofeisict. hA|uk ¥kl A xA oA = AEYA7L
=glon @ato] rupture ¥ ¥ 5ol AL Edt
47} == parasite like (P1) particle 8= gtk

-

Virus= A
(Fig. 4).
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AL}, 3 #2A=E] parasite like particle (virus,
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Appendix

Full name abbreviation
secretary granule SG
spherule S
nucleus N
mitochondria M
endoplasmic reticulum E
cilia C
nuclear body Nb
whorl W
parasite like particle Pl
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Fig 3. Transmission electron micrographs of the digestive gland of Oyster (Jonghyeon, May,
2008). A, The cell shows the nuclear body (Nb), secretary granule (SG) and endoplasmic
reticulum (E). B and C, The cell shows the nucleus (N); D, The cell shows the secretary
granule (SG); E. The cell shows the several secretary granules (SG) F, The cell shows the
whorl (W).
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Fig 4. Transmission electron micrographs of the digestive gland of Oyster (Sindu-ri, May, 2008). A
and C, The cell shows the nucleus(N) and endoplasmic reticulum(E); B and F, The cell shows
the parasite like particle(Pl) and mitochondria(M); D and E, The cell shows the nuclear body
(Nb)
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Fig 5. Transmission electron micrographs of the digestive gland of Oyster (Jonghyeon, August, 2008).
A, B and D, The cell shows the nuclear body (Nb), secretary granule (SG), mitochondria (M) and
endoplasmic reticulum (E). C, The cell shows the swollen nuclear membranes; E and F, The cell
shows the nucleus (N) and parasite like particle (PI).
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Fig 6. Transmission electron micrographs of the digestive gland of Oyster (Euihang-ri, August, 2008).
A, The cell shows the nucleus (N), mitochondria (M) and endoplasmic reticulum (E). B, and F, The
cell shows the parasite like particle (Pl); C and E, The cell shows the secretary granule (SG) and
nuclear body (Nb); D, The cell shows the whorl (W).
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