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Effects on lethal concentration 50%, hematological parameters and
plasma components of mirror carp, Cyprinus carpio nudus
exposed to waterborne ammonia

Ji-Ho Jeong, Ji-Su Eun, Chang-Hoon Joo, A-Hyun Jo,
Su-Min Hong and Jun-Hwan Kim'

Sun Moon University, Department of Aquatic Life and Medical Science, Asan, Korea

Mirror carp, Cyprinus carpio nudus (weight 26.2+3.1 g, length 11.8+£0.5 cm) were exposed to
waterborne total ammonia nitrogen (TAN) at 0, 2, 4, 8, 16, 32, 64 and 128 mg TAN/L. The lethal
concentration 50 (LCsg) of mirror carp, C. carpio nudus exposed to waterborne ammonia was 60.38
mg TAN/L. The red blood cell (RBC) count was significantly reduced by ammonia exposure, whereas
there was no significant changes in the hemoglobin concentration and hematocrit value. In the plasma
components, glucose, total protein, aspartate aminotransferase (AST) and alkaline phosphatase (ALP)
were significantly increased by ammonia exposure. The results of this study suggest that the ammonia
exposure to C. carpio nudus affects the survival rates, hematological parameters and plasma compo-

nents as toxicity.
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Table 1. The chemical components of water and ex-
perimental condition used in the experiments.

Value

Temperature (°C) 17.3+0.3
pH 7.71+0.05

Item

Dissolved oxygen (mg/L) 7.36+0.30
Ammonia (ng/L) 1.05+0.52
Nitrite (pg/L) 5.1+0.21
Nitrate (mg/L) 0.49+0.03
Phosphate (ng/L) 7.6:£0.4
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(Asan Pharm. Co., Ltd)E ©]-§3}%] Cyan-methemo-
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RBC counti= Hendrick’s diluting solution &2 & <}
< 4004 814 & hemo-cytometer (improved neu-
bauer, Germany)E ©] &3} FEAVHOZ A
skt

Hemoglobin, hematocrit & RBC count Z3}-E H}
goZ HFAEFEZMCV: mean corpuscular
volume), ¥ % &+ & A 4 2F(MCH: mean corpus-
cular hemoglobin) ¥ HH# AT EZZENFTE
(MCHC: mean corpuscular hemoglobin concentration)
= ot Hy oz 4tE3AT).

MCV (uL) = hematocrit (%) / A& 7F+4~(106/ uL)

x 10
MCH (pg) = hemoglobin(g/dL) / 2 817106/ pL)
% 10
MCHC (%) = hemoglobin(g/dL) / hematocrit (%)
x 100
IR 2y
29l ghmLjo} o] mpE P 4R W

£ 2435t7] Al AFHT DALe 4°ClA 3000 x
1583 AR § @3S 2ttt €4

= % (calcium), "} 14| % (magnesium)
< SAsATH ZF2 OCPCH, mt1vlE-2 Xy-
lidyl blue-1 *Hell w2} /& kit (Asan Pharm. Co.,
Ld)E ol-&3te FAHAT @4 FrldEe=
3 (glucose), F# 2~H E(cholesterol) & F T
Z(total protein)= =43t th. 92 GOD/POD
H, FE2HEL v, F Bl E L Biuret ol
o) AlBEL A= Y& kit(Asan Pharm. Co.,
Ld)E ol &stdth €4 E4FH 02 AST (as-
partate aminotransferase), ALT (alanine aminotrans-
minase) & ALP (alkaline phosphatase)S =7 3}
t}. ASTS} ALT+= 505 nmoll 4] Reitman-Frankel®,
ALP+= King-KingH &2 500 nmoll A A7d& kit
(Asan Pharm. Co., Ltd)E ©] 83l 43t

Table 2. Analyzed waterborne ammonia concentration (mg TAN/L) from each source.

Ammonia concentration (mg TAN/L)

Control 2 4
0.01 2.16

Nominal concentrations
Measured concentrations

3.85

8 16 32 64 128
8.26 173 34.7 67.3 132.7
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Fig. 1. Survival rate of mirror carp, Cyprinus carpio nu-
dus exposed to waterborne ammonia for 96 hours.
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Table 3. Lethal concentration (LCsp) of mirror carp,
Cyprinus carpio nudus exposed to waterborne ammonia
for 48 hours and 96 hours

Probability 48h (mg TAN/L) 96h (mg TAN/L)

0.01 44.61 40.76
0.10 59.26 49.57
0.20 64.01 53.28
0.30 69.16 55.96
0.40 71.70 58.24
0.50 75.01 60.38
0.60 79.32 62.51
0.70 81.87 64.80
0.80 88.01 67.47
0.90 91.76 71.18
0.99 105.42 79.99
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Fig. 2. Hematological parameters of mirror carp, Cyprinus carpio nudus exposed to waterborne ammonia 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 mirror carp, Cyprinus carpio nudus exposed to waterborne ammonia 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 mirror carp, Cyprinus carpio nudus exposed to waterborne ammonia 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 mirror carp, Cyprinus carpio nudus exposed to waterborne ammonia 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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