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Effects of Exposure to Hexavalent Chromium on
Hematological Parameters and Plasma Components in
Flatfish, Paralichthys olivaceus
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Asan 31460, Republic of Korea
'West Sea Fisheries Research Institute, National Institute of Fisheries Science,
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Abstract - Paralichthys olivaceus (mean length, 13.3+1.6 cm; mean weight, 25.6+3.7 g) were
exposed to waterborne hexavalent chromium at different concentrations (0, 0.5, 1.0, and 2.0 mg
L™ for 10 days. Hematological parameters such as hemoglobin and hematocrit of P. olivaceus
were significantly decreased after waterborne chromium exposure. There were no significant
alterations in inorganic plasma components, calcium, or magnesium after waterborne chromium
exposure. Organic plasma components such as glucose and cholesterol levels were significantly
increased after exposure to chromium at concentration over 1.0 mg L™". However, significant
change in total protein was not observed. Enzymatic plasma components such as aspartate amino-
transferase (AST), alanine aminotransaminase (ALT), alkaline phosphatase (ALP) levels were
significantly increased after chromium exposure. Results of this study indicate that waterborne
chromium exposure can cause significant alterations in hematological parameters and plasma
components of P. olivaceus. Such changes in parameters could be used as reliable indicators for

toxic effects of waterborne chromium exposure.
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ool Wy Hae FABHCIN 2E BHR
3} ot o] e DHE BAS AT Carvalho and
Fernandes 2006). 67380 =& oF+ SA4FEL=
QIgH A ZIALZ Hemoglobin @ Hematocrit %] 2] 7FA9k

& Wdo] UERIT, A ES] AR AST (aspartate
aminotransferase), ALT (alanine transferase) 2 ALP (alkaline
phosphatase) X 9] Z715 G2st 4= It} (Shaheen and
Akhtar 2012). 3, 67352 o179 EF ZH2HE -
29 F72 QIgH LZH AEHEES (hypercholesterolemia)
S YERdHTH(Shaheen and Akhtar 2012). whaha], @) 9 &

AEE 67137 S0 wE 4 S5 A kg
golgh A EZ AMEHTH(Kim and Kang 2017).

E Ao AME-E+= QA Paralichthys olivaceuss A%
o M2 DUE Ago] THsstul, 2l ze] THY St
gtoll Al 71 wo] HAE T Q1= o]F F dhtolth(Kim er
al. 2005). 6712572 s FeA ol A o= EA s, =2
FEY 6713 F =& FAFTEANA F55H A8
{1t} (Kim and Kang 2016a). 3}A|T, 67389 =25 dA|
o] 24T AT sl ol FolA A g ok wEkA

o oX

H
FaA) o] FHAFOIA BFE Wol HFL
MY A UF UL APY BHoIA 1S AAsgom, A

=
Fo|| AH2E 3|40 HELS Table 13 2} =22 67138
=

Fof Ho] 22U 1000mg LS WHE F, 7 529 0,
05,10,20mgL™"'¢ H=& 1047 =22 At 7
0L ARSR 2 FEZHY 6nhe] 4 48uk2]E ©]8-319)
I, 2% 597 109 F samplingS AASHET ZH =& A
3 429 AA 671389 %L ICP-MS (ELAN 6600DRC,
Perkin-Elmer)& ©]83}o] #8141, Table 2] Ve
ct.

2. 8088 44

6738 & 5¢7 109 &, dstz BAS Qs A
< AXNSYTH @Y guk (Sigma Chemical, St. Louis,
MO) A" FAZIE o] &3 ANH F, A AELEH
(Hematocrit)¥} 32224l (Hemoglobin)& =73}ttt

Table 1. Chemical components of seawater and experimental con-
dition used in experiments

Item Value
Temperature (°C) 20.0+0.5
pH 79402
Salinity (%) 33.1+02
Dissolved Oxygen (mg L™ 8.1+£04
Ammonia (mg L") 0.124+0.03
Nitrite (mg L™ 0.16+0.07
Nitrate (mg L") 131+0.24

Table 2. Analyzed waterborne chromium concentration (mg L™
from each source

Waterborne Cr concentration ( mg L_])

Waterborne Cr concentrations Control 0.5 1.0 2.0
Measured Cr concentrations 0.01 047 1.08 2.13
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Fig. 1. Hematological parameters (hemoglobin and hematocrit) in flatfish, Paralichthys olivaceus, after exposure to different concentrations

of waterborne chromium for 10 days. Values with different superscripts after 5 and 10 days of exposure are significantly different
(p<0.05) as determined by Tukey’s multiple range test.
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Fig. 2. Inorganic plasma components (calcium and magnesium) in flatfish, Paralichthys olivaceus, after exposure to different concentrations
of waterborne chromium for 10 days. Values with different superscripts after 5 and 10 days of exposure are significantly different
(»<0.05) as determined by Tukey’s multiple range test.
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Fig. 3. Organic plasma components (glucose, cholesterol, and total protein) in flatfish, Paralichthys olivaceus, after exposure to different con-
centrations of waterborne chromium for 10 days. Values with different superscripts after 5 and 10 days of exposure are significantly

different (p <0.05) as determined by Tukey’s multiple range test.
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Fig. 4. Enzymatic plasma components (AST, ALT, and ALP) in flatfish, Paralichthys olivaceus, after exposure to different concentrations of
waterborne chromium for 10 days. Values with different superscripts after 5 and 10 days of exposure are significantly different (p <0.05)

as determined by Tukey’s multiple range test.
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sty 2 59 £9-35Hy B4, 54849 T/ &
3 % =27]7k9] Aol whet theFstA LrERdTh(Vutukuru
2005). & AgAME £F 6712 F =2 OE 94X
Paralichthys olivaceus®] =73 332 H7ls1ict.

Wolsty 4ol Wakt FR4o] mEE olRe 2E
gl o osf WaE YeEtl® (Kim er al. 2017), 5 67}
A7 =28 oFe 671289 =4 Z&ol Y3 AW
Hemoglobin ¥ Hematocrit %] 45 e 4 Qo
(Kim and Kang 2016b). & Ago)A 67}2E] =24 4
A P. olivaceus®] Hemoglobin ¥ Hematocrit 2| oA F
o7 748 BAT ol §oH Yok /128 kB
2 Z42aF (ROS)O] AP, 22 A% AlZza7]3H9
A9 AP, 28 249 £402 913 Hemoglobin L
Hematocrit 2] 42 #HHdHEHTH Kim and Kang (2016b)
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L 22 =715 Bty 2P} 1AW Kim and Kang
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B B AYoA 67} 20 =% YA P olivaceus
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At €% Cholesterol> M| Z4 4z AdEo|n, AHZ

ot 32X HLAo|1, FAHA /\E{{-“/\E'-. ol F
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