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Alterations of hematological, antioxidant and physiological response in

pond loach, misgurnus anguillicaudatus by height of muddy sediment

Kim bit sol Ye Ul E Den Ka Orem

Abstract

In order to confirm changes in hematological, antioxidant and
psychological stress response of pond loach following exposure to
different muddy sediment height each water tank, centimeter levels of O,
3, 6, 9 12 cm for 4 weeks were exposed pond loach, misgurnus
anguillicaudauts(length 8.75+1.75cm, weight 10.52+1.62g). survival rate
significantly increase above 6 cm height of sediment. Growth factor not
show significantly changed. All water tank environment factor,
ammonia, nitrate, phosphate, COD of sediment did not show
significantly changed.

Hematological marker of RBC count, Hemoglobin, Hematocrits did not
showed a significantly changed. Plasma organic component glucose
decreased at 9 ecm at 2 weeks, and at 6 cm at 4 weeks, but total
protein did not show significant changed. Plasma enzymes, GOT and
GPT, show significant decrease at 9 cm at 4 weeks. Plasma minerals
calcium and magnesium did not show significant changes. Antioxidant
response was analyzed using liver, gills and intestine. SOD observed
significant decrease at liver and gill tissue. but did not show observed
changed at intestine. stress hormone Cortisol show decrease above 3
cm at 4 week. HSP70(Heat shock protein 70) observed significant
decrease liver, gill and intestine.

In conclusion, muddy sediment induce to relive stress to pond loach,

misgurnus angullicadatus.
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I Aol AFg3t A7 o], m e (Misgurnus Anguillicatus)© 7] % 4

o e Gl A Fruletslom, A% 875+1.75, AF 10.52+1.62¢]

o]F & 250L ¥& FxoA 7Y wAste] oo Aol HEHA &

© MAE Addste] Aol AbRstAT £ § 25L AbzE Sl 207t

A At on, SAAALREAA U mrER] ALEE of 29 13], oA
a

olsteith A% 717 A% S 21 Fekubelus 08

Table 1. The Chemical components of seawater and experimental
condition used in the experiments

Item Value
Temperature 21.08+1.35
pH 7.54+0.22
Dissolved Oxygen(mg/L) 7.21+0.41
Ammonia(ug/L) 8.2+0.4
Nitrite(ug/L) 6.5+0.2
Nitrate(ug/L) 4.0+0.86




Table 1. The Chemical components of muddy sediment

7= A ot (IPC,) FAstRd e 1 44

experimental condition used in the experiments

item measurement value
Si0, 54.7
AL, O3 24.9
Fe, Os; a3
CaO 0.14
MgO 0.71
K, O & 1.66
Na, O 0.04
TiO 0.78
MnO 0.02
P, 05 0.07
Cu 0.002
Cr 0.01
Cd mg/kg -
Pb 1.56
As 0.1
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- Survival rate(%) = (Fish number of day / Total fish number) * 100
- Daily Weight gain = (Final weight - Initial weight)/day
- Daily Lenght gain = (Final Length - Initial length)/day
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dl AfHE AFojo dd SuE wr] 35k Heparin-Na(G000LU., <
Aeh)s Aeld 1ml 13]8 FAE o] &sto] Aol n Ao |
HAstgoh zAFH Ao 2= RBC(Red blood cell) count, Hb(Hemoglobin)
SEE AFA AT

RBC Counti= Hedrick's solution®® 4008 34S Az 3
Hemocytometer(Improved Neubauer, Germany)Z ©]-&3}lo] #3taln]) 7 o
2 #Ygsto] AE 3 5, 34 HlsE v w8t ALtE it Hb F
== 9448 Kit(Asan Pharm. co., Ltd.)E ©]&3}o] Cyan-Methemoglobin
How SAGAH. AT S N FrIEE, 7718 %

WstE #Fs7] flste] 4C, 3000Gol A S5t A EHE AdAste] H
H

7142 B9 (Glucose)s SAsFern, dFIF GOD/POD
techniques AF83te] #4819 &4 U 48422+ GOT(Glutamic
oxalate transminase), GPT(glutamic pyrubate transminase)S =74 3}% 2
™ Reiman-Frankel technique®l ¢]3%F 9448 kit(Asan Pharm, Co., Ltd)
o] &3t At

71 Eo 2= Z(Calcium), PF2Ul¥(Magnesium)S 43t o, 7

il

k]
%2 OCPC(Orthocresolphthalein complexone) < ]85t 1, nl11]
#+< Xylidyl blue- 1 techniqueg ©]&3% %748 kit(Asan Pharm. Co.,

Ltd)E °]&3}%
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A 2

Sp

Pt

pot

TS 98t 2H oprtm], A& AFHST F X4 & Washing buffer(0.1M
KCL, pH 74)% o]&sto] AHsdn. Az 5 3+ oprin] FA s}
Homogenizing buffer(0.1IM KCL, pH7.4)¢] ®]&o] 1:100] H =2 Yo|&
% Teflon glass homogenizer (099CK4424, Glass—Col, Germany)E A}-&
ate] A s}sginh. wd e 4C, 10000Gel A 30 E et At s Wy
T ATdS st Aol AR

z2ol aumd S FAs7] fleke] bradford(1976) WS ol &%
Bio-rad prtein assy Kkit(Bio—rad laboratories gmbH%, munich, germany)

g Ahgstol s

6-1. Superoxide dismutase(SOD)

SOD &4 WST-1¢ &dwk3-o] tigk 50% inhibitor rate® =743t=
SOD assay kit~ WST(Dojindo co., Japan)S AF-&3te] #2390 1 unit
2 WST-13 superoxide °]&9 3¢ WSS 50% A= Al &9
9 gao doz YERA e, SOD activit: unit/mg protein &2 U}
ER ATt

6-2. Catalse(CAT)

CATEA & Oxiselect Catalse Assay Kit(Cell biolabs, inc.) & AF-&3fo] &
At HAsteAe desus AAE

= F%% 520nmel A EFF=AE ol&dte] SAHSAY. 1&F HAksts

2 lumE EalsteE &40 %S CATY 1 unite® Yetuilen CAT

¢l Quinonimine de pling A=

activity= unit/mg protein® = EFY ST}
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7. Cortisol activity

RSk

S F3t7] 918+ Fish cortisol ELISA Kit(Mybiosource,

USA)E AH&atlth. A% a4 "agubsS oldsto] 94 4L W =

i
il
[e:

4§ 57 A o

ZE| & A #9] Horseradish peroxide(HHRP)$} goat-anti-rabbit antibody <}
o

HbS-shs A S o] 85k 450nme] 3= =

B\

8. Heat shock Protein 70 &4

Heat shock protein 70 (HSP70)¢] €4S g2lslr] flste] HSP ELISA
Kit(Mybiosource, USA)E A}&3t5 o™ It olrin], & x4

459

i

=

B\

AZ3 7|E 2] HRP conjugate reagent®} Chromogen Solutions WS
AlA 450nme] EFFEAZ S F J|Eo HE AF wE HPFH

wel A9,

==

A9 24 Aol skl FAAS TS SPSS A TEzIde AME

skl YEFSI AL, ANOVA testE 2 A8l tukey's range testE &34
P<0.05d W freolido]l vk ket
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1. <5 (Survival rate)
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Fig 1. Survival rate of misgurnus anguillicaudauts exposed to the different

muddy sediment height for 4 weeks. Value with different superscript are

significantly different in 4 weeks ( P <0.05) as determined by tukey's range

test.
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2. A& (Growth Factor)
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Fig 2. Daily weight gain of misgurnus anguillicaudauts
exposed to the different muddy sediment height for 4
weeks. Value with different superscript are not significantly
different.
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Fig 3. Daily length gain of misgurnus anguillicaudauts
exposed to the different muddy sediment height for 4
weeks. Value with different superscript are not
significantly different.
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Fig 4. Ammonia density of misgurnus
anguillicaudauts exposed to the different
muddy sediment height for 4 weeks. Value
with different superscript are not
significantly different.

. Ocm a P
= a L[
[ EI I 11 kL
3 9%m

3 . 12cm

Phosphate(ug/L)
~

Weeks

Fig 6. Phosphate density of misgurnus
anguillicaudauts exposed to the different
muddy sediment height for 4 weeks. Value
with different superscript are not
significantly different.
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Fig 5. Nitrate density of misgurnus
anguillicaudauts exposed to the different
muddy sediment height for 4 weeks. Value
with different superscript are not
significantly different.
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Fig 7. Sediment COD density of
misgurnus anguillicaudauts exposed to the
different muddy sediment height for 4
weeks. Value with different superscript are

not significantly different.
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Table.3 Change of RBC Count and Hemoglobin in Loach, Misgurnus Anguillicaudatuss exposed to different height muddy

sediment
Period muddy sediment height(cm)

Parameters (weeks) : ; ’ 9 ,
RBC Count 2 7.82+0.39% 7 87+0.242 78540.37° %0031 Ep—
(x10/mm3) 4 8.24+0.19% 8.94+0.96% 8.30:+0.20° d b .099° S 1050 23"
Hematocrit 2 0.35+0.012 0.37+0.03% 0.37+0.02° 0.38+0.01% 04020027
(%) 4 0.360.02" 0.38+0.02 0.42+0.03" 0.390.03° 0.41£0.01%
Hemoglobin 2 5.44+0.50% 5.13+1.33% 4.84+0.222 4.90£0.14% 4.92+0.16%
(g/dL) 1 5.39£0.59% 5.37+0.602 5.18+0.422 5.12£0.25% 5.01£0.31%

Value are mean £S.D values with a different letter are significantly different from other at 2 weeks and at 4 weeks(P <0.05)

as determined by tukey’s range test.
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Table. 4 Change of
sediment

Calcium, Magnesium in Mud loach, Misgurnus Anguillicaudatuss exposed to different height muddy

Period muddy sediment height(cm)
Parameters o
(weeks) 0 3 5 9 12
Calcium 2 7.82+0.39" 7.87+0.24% 7.85+0.37" 7.89+0.31% 7.89+0.29°
(mg/dL) 4 8.24+0.19% 8.24+0.26" 8.30+0.20" 8.39+0.29" 8.40+0.23"
Magnesium 2 5.44+0.502 5.13+1.332 4.84+0.228 4.90+0.142 4.92+0.162
(mg/dL) 4 5.39+0.59 5.370.60% 5.18+0.422 5.12+0.25 5.01+0.312

Value are mean +S.D values with a different letter are significantly different from other at 2 weeks and
at 4 weeks(P <0.05) as determined by tukey’s range test

,21,



Table 5. Change
sediment

of

Glucose, total protein in loach, Misgurnus Anguillicaudatuss exposed to different height muddy

Period muddy sediment height(cm)
Parameters o

(weeks) 0 3 6 9 12
Glucose 2 47.62+2.982 47.12+3.272 46.95+2.062 38.23+3.12P 35.99+2.02°
(mg/dL) 4 48 412,832 42.15+2.98%P | 37.32+3.08P 36.94+3.19° 35.67+3.71°
Total 2 3.25+0.352 3.28+0.212 3.53+0.362 3.51+0.272 3.50+0.312
protein
(g/dL) 4 3.42+0.50? 3.94+0.45% 3.47+0.63% 3.32+0.122 3.31+0.323

Value are mean +S.D. Value with a different letter are significantly different from others

at 4 weeks (P<0.05) as determined by tukey’s range test

,22,
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Table 6. Change of GOT, GPT in loach, Misgurnus Anguillicaudatuss exposed to different height muddy sediment

Period muddy sediment height(cm)
€r10
Parameters
(weeks) 0 3 6 9 12

GOT 2 29.65+5.592 928 952,052 95.20+2.042 24.85+2.212 2459+1.712
(mg/dL) 4 3475+ 3472 29.30£3.68%° | 27.27+4.692P | 23.98+3.87P 24.10£2.74P
GPT 2 32.28+2.052 29.01+2.862 26.21+2.432 2558+2.612 95.76+3.29%
(g/dL) 4 33,34+2.292 29.89+1.082> | 2836+2572P | 2568+2.23P 25.06+1.76°

Value are mean +S.D. Value with a different letter are significantly different from others

at 4 weeks (P<0.05) as determined by tukey’s range test

,23,

at 2 weeks and
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5.1 Superoxide dismutase(SOD)

Ade] ol Apolo] mE wHEe] 3k ofrin], el SOD &4 2 Fig.
8-100l e AT
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S} 452k B5F 9em RbOl A rel A o m FhAgho]l WERukT

FollMe o4 M7t yEA st
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SOD Activity(unit/mg protein)
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T
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Weeks

Gill

Fig 9. SOD activity in gill of misgurnus anguillicaudauts exposed to the different muddy

sediment height for 4 weeks. Value with different superscript are significantly different in 2

and 4 weeks( P < 0.05) as determined by tukey’s range test.

,25,



25 -
I Ocm
[ 3cm
I 6cm
= 207 C39cm
© I 12cm
o
a
g 15+
=
c
>
>
= 10 A
©
<
[m)
O
on 5
0

—jow

Weeks

Liver

Fig 8. SOD activity in liver of misgurnus anguillicaudauts exposed to the different muddy
sediment height for 4 weeks. Value with different superscript are significantly different in 2 and 4

weeks( P < 0.05) as determined by tukey’s range test.
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70 Intestine
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Fig 10. SOD activity in intestine of misgurnus anguillicaudauts exposed to the different muddy
sediment height for 4 weeks. Value with different superscript are significantly different in 2 and 4
weeks( P < 0.05) as determined by tukey’s range test.
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5.2 Catalase(CAT)

Adel o] Apolel wh wlAre] el FE, oprbv], Aol CAT &4 Fig.
11-13 o YeERH AT

ol CAT 242 252 9em 3ol A el 49l a7 yeluolaL, 4
FAe] 9em TRFel A oA o ® ZHAgho] vEruTh ofrbm] o A e 254}
S} 4572 5 9em 7ol A frolH om fadho] ek
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Liver

16
I Ocm a
14 4 [ 3cm a ab
[ 6cm a
1 9cm I
12 4 Il 12cm a ab
o a
£ a
[} I by
o 10 I
a
o
€ g -
."é‘
2 6
|_
<
(@]
4 .
2 .
O Ll L L L
2 4
Weeks

Fig 11. CAT activity in liver of misgurnus anguillicaudauts exposed to the different muddy
sediment height for 4 weeks. Value with different superscript are significantly different in 4
weeks( P < 0.05) as determined by tukey's range test.
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Fig 12. CAT activity in gill of misgurnus anguillicaudauts exposed to the different muddy sediment
height for 4 weeks. Value with different superscript are not significantly different.
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Fig 13. CAT activity in liver of misgurnus anguillicaudauts exposed to the different muddy
sediment height for 4 weeks. Value with different superscript are not significantly different.
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Fig 14. Cortisol activity of misgurnus anguillicaudauts exposed to the different muddy sediment
height for 4 weeks. Value with different superscript are significantly different in 4 weeks( P <
0.05) as determined by tukey’s range test
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7. Heat shock protein 70 activity
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Fig 15. HSP70 activity in liver of misgurnus anguillicaudauts exposed to the different muddy

sediment height for 4 weeks. Value with different superscript are significantly different in 2 and 4

weeks( P < 0.05) as determined by tukey’s range test.
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Fig 16. HSP70 activity in gill of misgurnus anguillicaudauts exposed to the different muddy

sediment height for 4 weeks. Value with different superscript are significantly different in 4

weeks( P < 0.05) as determined by tukey’s range test.
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Fig 17. HSP70 activity in intestine of misgurnus anguillicaudauts exposed to the different muddy
sediment height for 4 weeks. Value with different superscript are significantly different in 2 and 4
weeks( P < 0.05) as determined by tukey's range test.
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