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Histopathological Changes on Oyster Crassostrea belcheri Exposed to

Subacute Mercury Toxicity

Sukanya Phalitakul™* and Sitthichon Rattanachan?

'Department of Pharmacology, Faculty of Veterinary Medicine, Mahanakorn University of Technology
“Department of Aquatic Animal Clinic, Faculty of Veterinary Medicine, Mahanakorn University of Technology,

Nongchok, Bangkok, 10530

Abstract: Mercury (Hg) is a toxic heavy metal that is ubiquitous environmental contaminants.
It leads to biomagnification to food chain. Therefore, mercury poisoning in human can be
caused by consuming mercury contaminating diets. Bivalve shellfish, such as oysters, focus
on the biomarker for environmental monitoring. In this study, we examine subacute toxicity
of mercury to histopathological changes by using light microscope and scanning electron
microscope in oyster (Crassostrea belcheri). Two hundred oysters were divided into one
control group and four experimental groups. Each experimental group was treated mercuric
chloride (HgCl,) at different concentrations including 2.5, 5, 10 and 15 ug/l respectively. Each
group was randomly sampling every three days for one month. The results found that
subacute mercury exposure diminished the occurrence of shell gaping as well as increased
mucus secretion. Digestive gland was significant pathological damages. Histopathology showed
hemocytes and melanomacrophage centers infiltration, decreasing lipid storage and digestive
gland atrophy. Increasing of hemocytes infiltration and gill atrophy were also found. In addition,
the concentration of HgCl,-exposure at 15 ug/l affected on the most histopathological changes
(p<0.05). The present result indicated that the oysters can be used as the biomarker of

subacute toxicity of mercury in the environment.

Keywords: Mercury, Oyster, Biomarker, Subacute toxicity
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Tneynfogramesudaslutingn Davidson’s
fixative 1B ULYIEYUINNTT tissue processing
foa1ntuiinisiadotdonesliuie 4 - 6
lupsou wazfousiud Haematoxylin and eosin
(H&E) d21un19L038URI9E19A8NE099aNTIAY
SlanmIOULUUERINTIA (scanning electron
microscope) AALUAII3UDY Tall and Nauman
(1981) femsudsethmeniionsdnmilede
Freansiadvianun 2 wiin lHun a1sazansngan
519L8a (glutaraldehyde solution) AMULTUTY
3% lundsusn way seadouianseonles
(osmium tetroxide, OsOg) AI1HLINTY 1% Tu

& A < o o & = ¥
ASeans WWuan 24 s udsnitufsdien

S o

F
INLUBLEBMIYLENTIUBA (ethanol) NTzAUuAINU

(%
v £% 1 (%

WUTUA1SY (A9We 30 — 100 Wesidus) uagyi
Tidedeuts o 9nInga (critical point drying)
TnaidiaTosviuiadieg1awuuingd (critical
point dryer) wirniedeiiutiluinun

LYIU19 AU ULAR B UAIENDIAINI DN BDIAN



giiuay Wanna wazavswy Sauduns /
NAUNIBNLAEUFI8LAT0IRTUNBY (sputter
coater) AeuuilaifioluAnuiendas SEM
msUiinEanITaaaas InTIivayanvani
Usziluanwien199ane15Ine1veesey
Tsalunesiildfudsenudazaiududy
Wisuiisuiunguenuau Tasnisilasuldag
mqqawm%%wmﬁl,ﬁmsﬁu UANUAAZLUUTEAY
ANUTULTIVD950815A (lesion score) 31N 0 - 4
Tnodinugidad 1) azuuu 0 Ao Lufinas
\WasuuUamNagane13ine (normal lesion) 2)
Azluw 1 Ao n1swAsuuUamisganensine
25% (mild lesion) 3) AxWUY 2 AB N3
\WagulUamne9ane13ingl 50% (moderate)
a) azluu 3 fe fnsiAsuntamisganens
M7 75% (severe lesion) WEIU1ALLULT
IfnmAedsnisasunamnsgans1dinen
WaIMINITATIENAINRYTUTIUN AR
(Analysis of Variance) A1878 one-way ANOVA
(Program R)
uanINLugNANIIgansI3IIMTuRATIN
ndesqanssmididnasounvudesniaiiiednu

a‘ & A AV Yo
mMswasundasvaaiiaiiavesnlasuansusen

NANISNARADY
NASANINUINSTUUM S AU WSITY
ofuardldFuanudevemang1danmannian
dewfisufunguaiun sesasifuidon Tag
anududuves HeCl, Aiflnadonen3aninves
WeyUIITUNINTGA Ap 15, 10, 5 WAy 2.5

lulasnsumadnsanuansu tnedve

(p<0.05)

[

APV NEDR

o

o

#

WNNIUMUATANS. 2561, 13(1): 35-47.

811159179A 41N
p1MsfiuanIveniiiiuannsdannden
Wanlungunaaesiild¥u HeCl, nanguLile
Wiguiguiungualuay Ae dn1sduiilenaan
11Nt MInBUALDIDANIINLETIIIIA (shell
gaping) aAaIRYNTALIU SuAULUAenNYLINTS

WasrurndulugreTun 22 1Juduly dd1uiu

a

woufiuania1nis shell gaping tungunlasu
HgCl, 571 45 ¢7
NANINUANINING T

naumUANazlinuseslsn (Mwdl 1A) dau
ﬂfjmﬁiéf%’u HeCL Ll eLdonesfidda (pale
appearance) (ANl 18B) :ﬁqqﬁw (blister) (N1l

10 waziloan (watery appearance) (A0l 1D)

AN 1 LAYV 1VBMBEUITLA
U1n3u (A: naumuAy; B: iileideneuiiddn; C:

§3u; D: tlawian)

39



giiuay Wanna wazavswy Sauduns /
HANINANE 15N WALNABI9aNTIAdILUUFDI
ns1n

HAN199aNE15INYIMaENa09aNnssAY
wuUdeINIIATMTEN

o

Fuit 1 (24 $2l09) Tunguitléf$u HeCl,mn
gy nuMTUAsuLUassUT1Ivesdivien (il
filament) @nsoawion (ill lamella) wae cilia
Unagu Tnglunguilasu HeCl, Aimnuduty 5
e 15 lulasnSumedns nun1sunsneiveedly
lydfivien (gill hemocytes infiltration) wagdl
97UIU hemocytes WuTugndaussuit 7 Gy

Fuly  dauufl 10 wu hemocytes infiltration

o

#

WNNIUMUATANS. 2561, 13(1): 35-47.

samAunsedunuien (gill atrophy) Uosres

[y

nu

v
Y

wasuluynngunnaenlasu HeCl, lnudls

LY

AUAITA

[
v

AINNTULIITDY gill atrophy WUTmIus
Wuduves HeCL Aildsu Ao anududud 15
lulasn3usedns wu il atrophy u1ndian lu
Jufl 22 wu hemocytes infiltration, gill atrophy
squfudimieniinnissaudu (fusion of gill
filament) (nwii 20) Ssaonadosiunainndes
SEM (1wt 2D) Tnelunguauauitlailéiuusen
limunsiasundamiagang 3inen (nmil 2A

LATNINA 2B)

=L

20100217 1512

L x10x

e
0040217 1512 L x10k

AT 2 LAAININNYANETAN KA NABIANTIALLULdRINTIATLWIBN (A: WwiRenUnflungunlunu’;

B: widenundlunguaiunu’; C: M15unsnvas hemocytes (gnasdnn) deofiuveuvian(@nasdvii) Tiufu
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wuudasnsaadi digestive gland

Fuil 1 (24 Falu9) Tunquitléfu HeCl, 7
AULUNTU 2.5, 5 way 15 lulasniunedng wu
ﬂﬂiLUéﬂuLLUaﬂgﬂéwwaﬂ digestive gland way
hemocytes infiltration uanmaﬁiumjuﬁlﬁ%’u
HgCl, AMLTUTL 5 lulasnsusedns nuwwailu
uwualAsie LFuLnes (melanomacrophage
centers, MMCs) $2ufutsudusuiave sy
azau (ipid storage) anas Yuil 4 lunangud
195U HeCl, wu MMCs Tumiaiiueinissauiu
n1sileduves digestive gland Imaﬂfjmﬁléf%’u
HgCl, ANALNTu 15 lulasnSufedns nunns
\Am digestive gland atrophy mnﬁqw Juft 7 Tu
V}ﬂﬂfju‘ﬁvlﬁ%'u HgCl, #9721 hemocytes sy
unlagianzlunguiinuidudu 15 lulasniu
sodng uil 10 nguillésu HeCl, Aty 15
lulasnsudedns dn1sanas lipid storage Tu
waddudaiau drulunguitld3u HeCl, A
Wwutu 10 lulasnsudedns aznunisanas lipid
storage Tuigaddudmaulutud 13 Juguly
wonandlufudl 13 nnguillé¥u HeCl, wu
digestive gland atrophy $731AU hemocytes
infiltration (m‘wﬁ 30) Feaonadoafunasin
n&od SEM finu digestive gland atrophy wagil
hemocytes infiltration (191 3D) waruil 13
Y89MINAaDs S1unuves MMCs Ty (nw
7l 3E) Imawumnﬁw’ﬁyumﬂﬁqmaaf\i’mu MMCs
Tufudl 28 vosnsvaaes lungumuaxlinunis
LﬂﬁauLLﬂaqwﬂqﬁ;awaﬂ‘éﬁmaﬁ (A7 3A uazAIm

i1 3B)

o

#

WNNIUMUATANS. 2561, 13(1): 35-47.

Namaqawm%%wmﬁné'ﬁmﬁa

Fuil 22 lunguitlé3u HeCl, Anandudud
10 lulasn3uredns nunisidenaninuesead
néwile (hyaline degeneration) (n il 4B) Tne
TuﬂzjmwﬂmlﬁwumimgsJuLLanaawsn%

ANMN (mwﬁ aA)

3150INaANTSNARDY

Mnmsinuluadell nnnaudildsu Hecl,
i1 shell gaping anasveg1ILINTILAUNITUADY
ypadonneslutieineveenisaneiaud Tud
22 Y9amsfine Feenananliinszeziailunis
lasuarsusen dnason1sanasaeas shell gaping
drun1siUavetvdanveyludrsvineyesns
npaes UhaziinanUseniinaviliidedoludqy
999 adductor muscle L@ %18 (Sheir et al.,
2010) Fafundruiloludruiitislunisdade
YaaUdenuey (Gosling, 2015) vinlwiudenvies
Uaola gonndesiunisAanwinisiasuaisusen
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