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Accepted : September 21, 2022 to waterborne nickel at 0, 10, 20, 40, 80 and 160 mg Ni?*/I. The lethal concentration 50
(LCs0) of C carassius exposed to waterborne nickel was 117.69 mg Ni?*/l. In hematological
parameters, RBC counts was significantly increased at 48 hours, whereas a significant
decrease was observed at 96 hours. The MCV and MCH were significantly increased in
the concentration of 80 mg Ni?*/l at 96 hours. The plasma components such as calcium,
magnesium, glucose, cholesterol, total protein, AST, ALT and ALP were significantly changed
by waterbonre nickel exposure. The results of this study suggest that the nickel exposure
to C carassius affects the survival rates, hematological parameters and plasma components
as toxicity.
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Table 1. The chemical components of water and experimental
condition used in the experiments
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Table 2. Analyzed waterborne nickel concentration (mg Ni*/l)
from each source

Nickel concentration (mg Ni%*/l)

ltem Value

Temperature (°C) 209+04

pH 8.07+0.02
Dissolved Oxygen (mg/l) 6.53+0.30
Ammonia (ug/!) 1.05+0.37
Nitrite (ug/l) 5.12+0.14
Nitrate (mg/I) 049+0.02
Phosphate (ug/) 761+0.28

2. B X|AHS 2 (LCso)
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Germany)E 0|835t0] datoil|Zo2 A 43 QiCt
Hemoglobin, hematocrit % RBC count Z1tE HIE S
YT EH(MCV: mean corpuscular volume), B &&

(MCH: mean corpuscular hemoglobin) % @ X& 132

HTJ

1=
& rE P o
1o ofr o R

rul.l ru?i

£ (MCHC: mean corpuscular hemoglobin concentration)= Of
Aoz MEIIQACL

MCV (ul) = Hematocrit (%) / & 4(106/ul) < 10

Al EASISCH

Nickel

. Control 10 20 40 80 160
concentrations

Measured nickel

. 0.07 10.8
concentrations

217 415 832 1644

MCH (pg) = Hemoglobin (g/dl) / E&T=(106/ul) X
MCHC (%) = Hemoglobin (g/d )/Hematocrlt (%) < 100

o1 I—|;*I cEO| M2 YE Y20 ¢
2 4°COlM 3000 x g2 1527t %H%EI sE¥s =
E*.’é! BI1482o 2 Z&(Calcium), Uf:“-‘llﬁ(Magnesmm)
2 B3I ZE2 ocpCH, OfaUIE2 Xylidyl blue-l HOf

QAL kit (Asan Pharm. Co, Ltd)S O|83%}0] =X S}AULE
=S dEO 2 Y (Glucose), S AHZE(Cholesterol) X &
CHE Total proteinyg F7SHRUCE BE2 GOD/PODE, S AH|
E2 HME & CHEEE2 BiuretHOf Qs AlEtz|D s LME
kit (Asan Pharm. Co, Ltd)E O|83tRUCt % IABHOE AST
(Aspartate aminotransferase), ALT (Alanine aminotransminase) S
ALP (Alkaline phosphatase)S &8I %Lt ASTRF ALT= 505 nmoj|
A Reitman-Frankel'8, ALPE King-King 122 500 nmOilA 4

£ kit (Asan Pharm. Co, Ltd)S 0|83t 2M33iCt.

= HEEHE 28 YA 4 s=F20M 100121E 240
O|83l3Y, ZE HHE 3dts M2 O|ROCE HHEY
Z1to]| ot SAEE [old2 SPSS A4 ZEI(SPSS Inc)S
0|-8310f ANOVA testE A A[SI0] Tukey's multiple range testE
&0l p<005¢ W] F2|H0| U= HE ZHFIHALL.

6. =gz 52

2 AE2 MBS SEHHRLYUE Soff Ayl I
TIdo| sEHER2|0| ML= S21(SM-2022-03-01)2 &3
A7t Ao, HF EIIKER SE25X U 55 HEO
CHot M-S BQLCH



15 December 2022; 7(2): 102-112

100 = = = ] - - - -
\
| \
80 \
. \
R 60 \
2 \
= b
g ¥ \
= ——e——  Control \
@A 20 o 10 mg/l \
———~—— 20mg/l \\
— =2 — - 40mg/l b
01 —-=— s8omgl ——o-
— —o—— 160 mg/l

1 3 6 12 24 48 72 96
Hours
Fig. 1. Survival rate of Crucian carp, Carassius carassius exposed to

waterborne nickel for 96 hours (Control, 10, 20, 40 and 80 mg/!:
100% survival rate, 160 mg/Il: 0% survival rate).
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Table 3. Lethal concentration (LCsp) of Crucian carp, Carassius
carassius exposed to waterborne nickel for 48 and 96 hours

95% Confidence limits

Probability 48h (mg/l) 96h (mg/l)
0.01 103.75 83.03
0.10 126.54 98.60
0.20 136.13 105.15
0.30 143.04 109.88
040 148.96 113.91
0.50 154.48 117.69
0.60 160.00 121.46
0.70 165.91 125.50
0.80 172.83 130.23
0.90 182.42 136.78
0.99 205.21 15234
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Fig. 2. Hematological parameters of Crucian carp, Carassius carassius exposed to waterborne nickel for 96 hours. Values with different
letters indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Tukey's multiple range test.
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Fig. 3. Inorganic plasma components of Crucian carp, Carassius carassius exposed to waterborne nickel for 96 hours. Values with different
letters indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Tukey's multiple range test.
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Fig. 4. Organic plasma components of Crucian carp, Carassius carassius exposed to waterborne nickel for 96 hours. Values with different
letters indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Tukey's multiple range test.
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Fig. 5. Enzymatic plasma components of Crucian carp, Carassius carassius exposed to waterborne nickel for 96 hours. Values with different
letters indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Tukey's multiple range test.
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