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In Vitro Hemolysisand M ethemoglobin Formation in Olive Floun-
der (Paralichthysolivaceus) Erythrocytes | nduced by Potassium
Permanganate, Stabilized Chlorine Dioxide, Formalin and
Copper Sulphate
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In Vitro hemolysis and methemoglobin (MetHb) formation in olive flounder erythrocytes were investigat-
ed using potassium permanganate (KMnQO,) ranging from 2 to 250 ppm, stabilized chlorine dioxide (S
CIO;) ranging from 3.13 to 400 ppm, formalin (37% formaldehyde) ranging from 31.3 to 2,000 ppm and
copper sulphate (CuSO,) ranging from 0.04 to 5 ppm. Remarkable hemolysis was found to be induced at
KMnO, concentrations of 31.3~250 ppm and CuSO, concentrations of 0.63~5 ppm. On the other hand,
MetHb formation could not be found at the same treatment concentrations. It is suggested that the cell-dam-
aging system of KMnO, may be similar from that of CuSO, in the erythrocytes of olive flounder. Remark-
able hemolysis and MetHb formation were found to be induced at S-ClIO, concentrations of more than 25
ppm and 6.25 ppm, respectively. Only S-CIO, showed both hemolysis and MetHb formation among the
chemicals used in the present study. Formalin did not provoke hemolysis at the highest concentration of
2,000 ppm but induced MetHb formation at ranging from 250 to 2,000 ppm. These findings reveal that the
mechanism involved in formalin-induced cell-damaging effects differs from that induced by S-CIO, to olive
flounder erythrocytes compared with KMnO, and CuSQO..

Key words : Olive flounder, Erythrocytes, Hemolysis, Methemoglobin, Formalin, Potassium Permanganate,
Copper Sulphate, Stabilized Chlorine Dioxide
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Mazik et al., 1991; Powel and Perry, 1997; Grosdl
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2004). sk o}FAE Ha B sk AaE oF
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Fig. 1. In vitro hemolysis and methemoglobin formetion in
olive flounder erythrocytes with different concentrations of
potassium permanganate (KMnQO,). Each symbol with a
vertica bar representsmean+ SD (n=5).
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~250 ppmol| Al H43] Z7tste] 97.4%~99.5%
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FYstolrtstd 48] §EAHE> 3.13 ppm~
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ppm~400 ppmoll Al v W& Z7}ste] 74.1%~
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6.25 ppmoll A 0~10.3%= Sk L}, 125 ppm~
50 ppmell Al 5243] S7Fste] 40.6%~100%, 50
ppmM~400 ppmel Al 7€) 100%E WHeRH itk
(Fig. 2).
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NA FASA F718ted 25%~8L5%E LER
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Fig. 2. Invitro hemolys's and methemoglobin formetion in
olive flounder erythrocytes with different concentrations of
Sabilized chlorine dioxide (S-ClIO,). Each symbol with a
vertical bar representsmean=+ SD (n=5).
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Fg. 3. In vitro hemolys's and methemoglobin formation in
olive flounder erythrocytes with different concentrations of
formdin (37% forma dehyde, HCHO). Each symbol witha
vertica bar representsmean+ SD (n=5).

I
-

a

L8 ot Yelo g Qs HYrt vy
Ho=zZM MEUYZ hemoglobine] F&3= &
Alolt), 884 BldL Gusl= 3)stekE o o)
F “active oxygen"oll 43 (Kawatsu et al.,
1991), ol= A&+ <] phospholipides”t fatty
acid hydroperoxidesE 3/33}t7] wjZol=kal gt
t} (Soldatov and Parfenova, 2001). 34 MetHb>-
AE57F A'd hemoglobin 2] Fe o] 4Fa}s of
Fe'®2 Wats Zo® Aot AddedS 4
A3t} (Avilez et al., 2004). wabs &3 283
MetHb A A2 o7 EQ o] 2wt 5385 A
Al AN EZN A= HALE s 2 A

ojth. §E A& MetHb 8732 F7H EAlel
EEH’SF“— sletokE= ofF/ell AR 9= i

AFe Fa7t A

KaNaIsu etal. (1991)2 Fitstea (H.O,)<t
Hypoxanthine-xanthine Oxidase (HXO)E ©]-§-3t
o] 9Jo] (Cyprinuscarpio) 21 &l th3t invitro
SE2E3 MetHb A& ZAMSEATE 1 A

H.O.= £82-437 MeHb QAo 5% =4 U

EPt oL} HXO9] 7% MetHb A4 =3kout
L3282 A gk B AolA ok slo]

At A= HO9F 5U3E 23 (Fig 2 YEr

ol
(ot

100 —————— —— 100
CuS0O,

75 F -4 T§

—m— Methemoglobin

—o—Hemolysis

Hemolysis (%)
v
(=1
i
a
Methemoglobin (%)

25

0.040.080.160.2310.631.25 25 §

Concentration (ppm)

Fg. 4. In vitro hemolys's and methemoglobin formation in
olive flounder erythrocytes with different concentrations of
copper sulphate (CuSO,). Each symbol with a vertical bar
represents mean =+ SD (n=5).
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