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Effect of Turbidity Changes on Antioxidant Enzyme Activity of
Carassius auratus Tissues

Myung Ja Shin, Chung Lee, Jong Eun Lee and Eul Won Seo*

Department of Biological Science, Andong National University, Andong 760-749, Korea

Abstract - Present study aims to study antioxidant enzyme activity due to turbidity change in
various tissues of Carassius auratus. As for the changes of antioxidant enzyme activity in tissues of
C. auratus pursuant to the raising period under 50, 100, and 150 NTU with turbid water levels,
there was no great difference between 50 NTU and 100 NTU compared to a control (0 NTU),
however, it demonstrated a relatively noticeable difference at 150 NTU high turbid water level.
When considering the antioxidant capacity in tissues of C. auratus in terms of DPPH free radical
scavenging activity, there was shown a high activity in gill and liver tissues, therefore, it is thought
that there appears a non-enzymatic antioxidant reaction when C. auratus is reared under the
condition of highly turbid water. As for the enzymatic antioxidant reaction of antioxidant enzyme
activity got increased as turbid water level went higher in order of 50, 100, 150 NTU, and the
activities of superoxide dismutase (SOD), catalase (CAT), and glutathione-s-transperase (GST),
increased in all tissues except for an integument, up to 20th day when it was started to be reared,
and they showed a gradual decrease as time passed by. However, since the activity of glutathione
reductase (GR) and glutathione peroxidase (GPX) is very low in almost all tissues, it is thought
that the role of those enzymes would be quite ignorable in the course of antioxidant process.

Key words : antioxidant enzyme, turbid water, Carassius auratus

e AFHE 2= A8 YA 3 o8 7194

M = #7182 7 % A4 5 # AR =24 ¥

37} 29k o7 W3l & 53] RH=s} AstEd

3ol ¥ Fo) /I HE R £330k AN L Ho4d mP Fo) YelrbAl Hef B o

SAx FheiA Bl Hel +ABS] WY HEE 2o A AR ADE ALAG AT ASoE 4
A W Hel, 258 o3 20400 42T o) BT Al 71X o274 o,

dosA Lot ¥ Huz Qsted sBAo] ool 4 o) Axrh AsER ol FE A smeag P

* Corresponding author: Eul Won Seo, 7-“ 301 c:]a} }\‘l&}}d =4 % 1;}?#_4 @ é g HE‘/‘E

Tel. 054-820-5462, E-mail. ewseo@andong.ac.kr 3}A] o} (Chance e al. 1979). 0|23 FAIALAE A

— 119 —



120 Myung Ja Shin, Chung Lee, Jong Eun Lee and Eul Won Seo

HWelA o8 243 Agsiels dahx 2siee] s
A Azt 7)) g FAS AN E9 7)E A
A AL A=t $13e] "o o RE oj=d FAgAL

g o8 F79 vaaA habsAlel 54449l JAaksta
_1_/] 248 3 AARozA Az Fseds 1A
H o} (Chance et al. 1979; Wendel and Feuerstein 1981).
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2. DPPH (1, 1-Diphenyl-2-Picrylhydrazyl)
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1) Superoxide dismutase (SOD)

Superoxide dismutase®] &BA-& McCord®} Fridovich
(1969)2] Wiyof wle} <A s1¢dv}h. 50 mM potassium pho-
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2) Catalase (CAT)
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3) Glutathione peroxidase (GPX)
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4) Glutathione-s-transferase (GST)
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5) Glutathione reductase (GR)
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}e] DPPH

Ho]E 150 NTUS 3Ebwe] #7)7F AFSS

Table 1. Water quality of diluted water in this experiment

Parameters Concentration
Water temperature (°C) 10~12
pH 7.44~7.52
Oxidation Reduction Potential (mV) —40~ —41
Dissolved oxygen (mL~') 10~12
Conductivity (uS cm™") 155~158
Alkalinity (mgCaCO;L ") 88~95
Hardness (mgCaCOsL-") 80~85
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Fig. 1. DPPH free radical scavenging activity for the extracts ob-
tained from Carassius auratus gill, liver, kidney, integu-
ment and intestine during 80 days exposed at 150 NTU
turbid water. The activity of DPPH was shown only in the
liver, gill, and kidney tissues, and it was shown for very
low activity in integument and intestine. The bars show the
mean standard deviation (n=6). *P<0.05 as compared to
tissues.
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Fig. 2. Various antioxidant enzyme activities of C. auratus gill
during 80 days exposed at 150 NTU turbid water. The gill
showed the highest activity of GST and the activity of SOD
and GST was shown high activity on the 20th day and then
decreased, and the activity of CAT and GPX was shown
high activity on the 5th day. The bars show the mean stan-
dard deviation (n=6). *P < 0.05 as compared to antioxidant
enzyme.
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Fig. 3. Various antioxidant enzyme activities of C. auratus liver
during 80 days exposed at 150 NTU turbid water. In liver,
the activity of SOD was shown to be highest, and the activ-
ities of the antioxidant enzyme increased as time passed
with the high activity on the 20th day and the 30th day,
while the activity of CAT was shown opposite direction in
increase on the 5th day, but then declined. The bars show
the mean standard deviation (n=6). *P<0.05 as compared
to antiox-idant enzyme.
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Fig. 4. Various antioxidant enzyme activities of C. auratus kidney
during 80 days exposed at 150 NTU turbid water. The kid-
ney had the highest activity of SOD and GST, and the
activity of GPX, CAT and SOD had the high activity on the
Sth day while the activity of the GST shown the high activ-
ity on the 20th day. The bars show the mean standard devi-
ation (n=6). *P<0.05 as compared to antioxidant enzyme.
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Fig. 5. Various antioxidant enzyme activities of C. aurarus integu-
ment during 80 days exposed at 150 NTU turbid water. The
integument had the highest activity of SOD and GST, and
showed similar result in having the highest activity on the
30th day. Activity of CAT, GPX and GR showed certain
activity in general. The bars show the mean standard devia-
tion (n=6). *P < 0.05 as compared to antioxidant enzyme.
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Fig. 6. Various antioxidant enzyme activities of C. auratus intes-
tine during 80 days exposed at 150 NTU turbid water. In
the intestine, the activity of SOD and GST showed high,
and the activity of SOD and CAT showed high activity on
the 5th day and showed similar result in decrease. In the
meantime, activity of GST showed low activity on the 5th
day and then increase, showing the contrasting result. The
bars show the mean standard deviation (n=6). *P<0.05 as
compared to antioxidant enzyme.

Ao} o] FA o] FAZ| Ve e Helvf 1
oz dxte AR FAE Heln Y+ (Fig 4,
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6, P<0.05).

A =HE A G A
o oa) ZA]<Lel S 9l wiAl HAF 9wl X9
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o] gtz z2hgol] FHSt B3 vf-¢ v EEE g H el

AA z=AY 3FAks}t 2h8-2 shalsix) o} kst a Ao
F714 ¢ 248 T8 ol FX 1 vt Be] AW ¥
244 435S DPPH &4 A=E B8] 24}
By olrh], 2t =AM E 2 4L Xl vk 4l
7, w39} Ao M ofF e XS el o] 2
w2 ghabalsd] zpelrt ZA pelytct (Fig. 1). o2&t
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