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Abstract

In this study, we investigated the physical effect of water temperature
change by water temperature stress in blood of chicken grunt
(Parapristipoma trilineatum). Result of growth at high temperature was
highest at 4.8% in 30C group. Blood biochemical changes showed high
levels of AST and ALT at high temperature, suggesting that hepatic
damage was induced by high temperature. Total protein(TP) was
significantly higher in 30C group than other groups. Triglyceride(TG)
showed at lower temperature of 15C and 25T, higher than control 20T,
and higher than 30T, respectively. Glucose were 93 * 23.33 mg/dL at
15C, 85 £ 27.99 mq/dL at 20T, 79.8 £ 24.97 mq/dL at 25C and 99.5 *
3.53 mag/dL at 30T, respectively. Ca2 + were 1242 + 2.85 mqg/dL at 1
5T, 12.92 £ 0.77 mqg/dL at 20T, 12.4 £ 1.20 mg/dL at 25C and 15.85
+ 0.21 mqg/dL at 30C. This result was significant difference in 30T
group. Lysozyme activity tended to decrease with Iincreasing water
temperature and no significant difference between individuals. Result of
lysozyme, which is the most innate immunity, according to increasing of
water temperature PO activity is increased rather than decreased. The
osmolality results were 414.2 £+ 22.43 mOsm/¢ at 20C and 429.8 =+
34.92 mOsm/¢ and 433.8 £ 34.92 mOsm/¢ at 15C and 25T respectively
and 412.8 £ 18.39 mOsm/¢. at 30C It was observed that no significant

between control 20C in all experiment groups.
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T. Aﬂi

T

HT AT 2dste] dFgFor <l v As, "HEl s 25 29
A &2l Aol BauEd o™ (Seong et al., 2010), 53] #AF Actajdel x5
Fol galete] 2T Bk ¥ Huha d#x vk(Min and Kim,2006). &
2 A

A Wso] AW oAl Ak AYlek vlwake] 0.76C Z4en
C

15 el Fhd oz dzstu 9l

o,
o
ol

(Brewer, 1997, IPCC,2007). o]&lgt FFoz AF Atol|M = HZE X &Sk
d oldid o FEY Fdol S7FetE FAlolt

= ool lol A WA, FE4
7} Fwbeh #HA o] e A-gerh(Shamseldin et al,1997), ool glo] &
W3k ofFo tiAb AFY = 9 Ay o AgdEed ®ItE sy
Hom Ay FAR= st ser delx Avk(Logue et al., 1995). H3H
T deom Qlad AEe AL, A, A%, 183 s Tl TS vA=T
ool A= metabolico] ZadtH, AJAM= A Aol AAH= 2HE
e 2™ (Potner et al., 2005; Mueter and Litzow, 2008; Parker et.al.,
2013), 2Edl= 71 3 Wy fdam 8 AFES] At # AAEY 7t
= YebWt(Seikai et al., 1986; Fonds, 1979; Maccarthy et al., 1998; Choi
et al., 2011).
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(Kim et al., 2011). o]2]3F =& & Wst= HL 7HE3sE Hojrzba e of
Aol FFoz Qs MAGFTE Folt FFoR IdEH Y of7)d dig ANAF W
ol i3k A gk P o)),

wheba] B Ao = A (P. trilineatum) ] NAG Wskel Feto] Ayid
AZ wotatr] Aste] 69 AFE g Ht &9 20T & hxT2E AAsH
Age 15T 9F a4 25T, 30T F 47HA19] =2 @70l Aeles W3}
g Akl
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Fig. 1. The pictures of experimental tank used breeding experiment by

temperature in chicken grunt Parapristipoma trilineatum.
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goje 1597k AW FR OF, 4 89 10k Aol
AAES] )R A5
gtk AAT AL 2,500 rpm, 10% AAReste]l FEA FHL wo

S A2L 1.5 ml e-tubeZ A, 50T HA3 & BAS AAs9 ).
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dAAseA AL AEeEA7|(VET TEST 8008)% ©]4-3le] Alanine
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9 o] W3glE meotslr] 9ste] Na', K, ClIT, Mg*" 18] Ca* & 77

Al dH o] AR AR 54 7](Vapor Pressure Osmometer
560005 o]&3to] A4S HAASHH
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B oAgo] »E Ai: SPSS version 21 (SPSS Inc., USA)S &&-8-31o]
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o Yehgon, e 2 30C
a sAtele] oo e A wE AFTdA JEA edtirig 1). 2
4 % A% Aske zAY A% AdHoR AFe 7art gedon], A4e
15C+ 98.4%, 20C+ 97.4%, 25CE 97.8% 123l 30CAM = 95.2 %2 4
#}2 e (Fig. 2)

50 30TCAAMNE 4.8%= 7F4 Be A)F 7447 JeElgEY dubd o=z

e g%l mebd 2Eds g0 A% BEEY F7h 5o Ui 2ol
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Fig. 2. Growth performance of chicken grunt Parapristipoma trilineatum. reared at

different water temperatures for 15 days.



2. Ao QA 24 At

2-1. 99 Aeleta sl

AubA 0 & Aspartate amino transferase (AST)®} Alanine amino
transferase (ALT)v ZHAHE &40y ol dAlste a4= d8Ad o
(Gordon, 1968). AST®] 7% 15Tl 33.5 = 11 U/L, 25T o4 24.8 +
5.63 U/LZ thx72 20T ¢ 62.25 + 46.60 U/L ol ®]8] @A Jelda
=221 30T oM 1255 = 12.02 U/LZ € A Hl&] FostA =
e tHFig. 3). ALTOllA+= 15T 4 14.6 £ 4.56 U/L , 25C &+ 114 +
4.03 U/LE thz7<l 201C9 20.25 + 6.50 U/L o] Bl sgtow 529
30T oA 335 £ 4.94 U/L & AST9 dsHA F2ostA =4 ek
olel st A AST 9F ALT BT 5o e #xge 1k &4 f &
Aoz FetE

i
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Fig. 3. Analysis of AST in serum of chicken grunt Parapristipoma trilineatum. Data are
expressed as mean =+ SD, different superscript letters (a, b) indicate significant

difference between the values (/<0.05).
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Fig. 4. Analysis of AST in serum of chicken grunt Parapristipoma trilineatum. Data are
expressed as mean =+ SD, different superscript letters (a, b) indicate significant

difference between the values (/<0.05).
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Total protein(TP) T3+ 7+ %z9] £A4RE UehfE X EE A8 Ay
15C oA 3.96 + 0.71 g/di, 20C 62 + 0.75 g/dl, 25C oA 3.74 +

= 3.
0.77 g/dt Z18]31 30T olAE 4.95 £ 0.49 g/de= JEFATE 15C ¢ 25T

A TP tlx27¢l 20C Ru w4 X & YEeRY. 14220 30T oA&=
gatA =& F£X= vebith(Fig. 5). o83 Aye ugey o 34 ~

Ef 27t A& HA 5 TP S7HH = A% fAe 435 Yehd oL

R

o] WlztE] AL gl ~EF s aloR Agste Jor duHh

ab

o =

Total protein (g/dL)

o

15°C 20°C 25°C 30°C
Fig. 5. Analysis of total protein(TP) in serum of chicken grunt Parapristipoma trilineatum.

Data are expressed as mean * SD, different superscript letters (a, b) indicate significant

difference between the values (/<0.05).
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Triglyceride(TG) & 15C ©llA 411.4 + 198.11 mq/dL, 20C & 294.2 +
160.16 mq/dL, 25°C = 343.5 + 133.26 mq/dL 2]l 30CE 279.5 +
28.99 mq/dL 2 YEFHTHFig. 6). A2l 15T ¢ 25TolA= =<l 2
0C BEo & Fx7F Yella 14220 30T oAe dx7 B 32 4
& Yetlrh ol uaFEoR 13k A W tixpEAge] kst "5
Triglyceride® A Poz &8O mH 1 FErt YolA|= Aoz vty
=

700 -
600 -

500 - ab

=
[
(=]

TG-PS (mqg/dL)
[#5 )
=1
=

200 -

100 -

15°C 20°C 25°C 30°C
Fig. 6. Analysis of TG in serum of chicken grunt Parapristipoma trilineatum. Data are
expressed as mean =+ SD, different superscript letters (a, b) indicate significant

difference between the values (/X0.05).
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g% glucoser, 15T oA 93 £ 23.33 mg/dL, 20C = 85 =+ 27.99

ma/dL, 25C & 79.8 £ 24.97 ma/dL 12]3 30T °lA 99.5 £ 3.53 ma/dL
= HEren(Fig. 7), Ba Aol o3 Aol YEhA] gokt

140 -
120 -

100 -

Glucose (mq/dL)

40 -

20 -

15°C 20C 25°C 30°C
Fig. 7. Analysis of glucose in serum of chicken grunt Parapristipoma trilineatum. Data are
expressed as mean * SD, different superscript letters (a) indicate significant difference

between the values (/<0.05).
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2.2 € W ol vx= H AFAAES

Ak o o} ~EAR Qlste] F o] Tl Wyt YEls o
2 dHA 9lol(Schreck, 1982), & A= F2Wle] W2 HF o] ¥
T Na®, K, CI, Mg? Z8la Ca® & #4315tk 2 23 Na'2 15T 44
TollA 173.2 + 11.56 mEq/L , 20Cell#l 166 + 6.44 mEq/L , 25ColA
166.6 + 7.92 mEq/L % 30Cel4 181.5 + 12.02 mEq/L & ztz} vpeblo
o dzob AR W, A5 15T 25T E F24¢1 Jo]2 v
UlA ek, a1 30CeE oAl zelE e =4 YeEbth(Fig.
8). K" 15, 20, 25 % 30CelA #7 5.16 + 0.80 mEq/L, 5.68 + 1.53
mEq/L, 4.92 + 0.41 mEq/L ¥ 6.05 £ 0.21 mEq/L & Yebia <32l
2ol = YEPYA R dth(Fig. 9). Cl el A% 15Tol4 160+ 3.16 mEq/L, 2
0ColA 158+ 10.09 mEq/L, 25ColA 155+ 3.24 mEq/L 2 30CelA 165
+ 2.82 mEq/L & 259 30T oA =A JesthFig. 10). Mg* &=
2.44+ 0.46 mq/dL, 2.42 + 0.69 mq/dL, 2.7 + 0.45 mqg/dL, 3.1 + 0.14
mq/dL 2 Z}7te] A#E yebia oA Aol yERA eFokth(Fig. 11).
Ca®"9] ZA¥= 15ColA 1242 + 2.85 ma/dL, 20ColA 12.92+ 0.77
ma/dL, 25CelA 12.4+ 1.20 mq/dL 2 30C o4 15.85+ 0.21 mg/dL £
A4 15T 9 25T olAE diz79 20T 9 FA ez YehA
SkAIRE E2Q1 30T oAM= FoA Y Aol 7k yEbstH(Fig. 12).
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Fig. 8. Sodium(Na*’ level in plasma of chicken grunt Parapristipoma trilineatum. Data are

expressed as mean * SD, different superscript letters (a, b) indicate significant difference

between the values (/<0.05).
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15°C 20°C 25°C 30°C

Fig. 9. Potassium(K")level in plasma of chicken grunt Parapristipoma trilineatum. Data are
expressed as mean * SD, different superscript letters (a, b) indicate significant difference

between the values (/<0.05).
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Fig. 10. Chloride(Cl7) level in plasma of chicken grunt Parapristipoma trilineatum. Data are

expressed as mean * SD, different superscript letters (a, b) indicate significant difference

between the values (/X0.05).

_19_



3.5 4

a
a a
3 - a
2.5 - [
=5
.4
T 2 -
E
m 1.5 -
)]
=
1 -
0.5 -
D T | 1
15°C 20°C 25°C 30°C

Fig. 11. Magnesium(Mg?") level in plasma of chicken grunt Parapristipoma trilineatum.
Data are expressed as mean *+ SD, different superscript letters (a, b) indicate significant

difference between the values (/<0.05).
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Fig. 12. Calcium(Ca®") level in plasma of chicken grunt Parapristipoma trilineatum. Data
are expressed as mean * SD, different superscript letters (a, b) indicate significant

difference between the values (/X0.05).
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g4 ) AR A Ay g xel 20TCoA 414.2 £ 22.43 mOsm/t &
el 15C 2 25TolA ZH2F 429.8 + 34.92 mOsm/¢ % 433.8 =+

34.92mOsm/¢ = eI 242¢ 30CoE 412.8 £ 18.39 mOsm/l =
BE AT g2 20T 9 Fo4Q 2to]lE YA &gt (Fig. 13).
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Plasma osmolality (mOsm/L)
o e
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= o

400 -
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380
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Fig. 13. Osmotic pressure level in plasma of chicken grunt Parapristipoma trilineatum.
Data are expressed as mean * SD, different superscript letters (a, b) indicate significant

difference between the values (/<0.05).
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3. W ey wg

3-1. Lysozyme 24 W3}
HEold WAL F 32l lysozyme &4 Ag A3 A4S 15T
oA 45 x 102 + 1.8 X 102 U/mL = Yebda thx79¢ 20T & 3.4x
1072 £ 2.2x 1072 U/mL, 25C & 2.9 X 10% + 1.8 X 10 U/mL 18] L

291 30T oA 2.7 x 10% £ 1.6 X 107% U/mL 2 & Ao w2

o
||(

Lysozyme activity 7} Az} #Z4stsE A4S yebdow A7) zpol7F A
o gt Afol= YERA| Fkth(Fig. 14).
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Fig. 14. Lysozyme activity in plasma of chicken grunt Parapristipoma trilineatum. Data are
expressed as mean * SD, different superscript letters (a, b) indicate significant difference

between the values (P<0.05).
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3-2. Phenoloxidase (PO) &4 W3}

PO &4 #4 Ay giz7<l 20T 3.1 X 107 £ 1.5 x 1072
U/mg 283l A9 15T oA 4.6 x 1072 £ 2.1 X 10 U/mg, 25CoA]
45 %X 107° + 1.1 X 107 U/mg Z28a 252¢l 30T oA 3.6 x 107° +
2.2 X 107% U/mg & =279 20C Bo 25 =7 vebdd(Fig. 15).
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0.005 -
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0.003 -

PO activity (U/mqg)

0.002 -

0.001 -
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Fig. 15. PO in plasma of chicken grunt Parapristipoma trilineatum. Data are expressed as

mean * SD, different superscript letters (a, b) indicate significant difference between the

values (P<0.05).
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e

s7teke BEe HEloy, 1
and Chen, 2009) A7-¢t Hls:d ZAaE vebillvh, =3, detylotel w7je] A
T AR o] FTEshel wey Aol Frhstubrl 34Tk 32T A2 A
AFAT HaEdtH(Azaza et al., 2008; Costa et al., 2016). & 2
P o] Aol wet dedre o3k AT Aol S FobAl

=H o] WobA® ool A hAbe AR Aol AskE ™ (Fauconneau

et al., 1983), A4 WS U o] A5ty vr&o] Frtste] o] 315
ARk, ARFZEY 58 FdAs 2Ed2a S7F 2 W9y far AEE A
3l 2 HAbEo] ZF7FAtH(Seikai et al., 1986; Choi et al., 2011 olg A+

Aol frafate] o] AU tAbE I el AsE AlXvkal & 4 v
F29o] Wals ofFolA 1a8og AEYAE fle=d 9 U cortisol
7l Foheba 2 o2 ZRAIE mho] oF AST % ALT, glucosed] &7}
7F RuE R o (Park et al.,, 2016), ASTe ALTE 7HS v]53 A 7)ol
A opniAt 3 a4, 1 B A7 E4E 4 Al FATE A
s oz 4ex th(Gordon, 1968). & A+ Ay A ASTS 4§ a4
=21 30CeA = & ATl Hla) FoatA =A etk dRbAor o)z
B de7t 4 G555 1F 0] fdEm @Ao] Fobx dF FE7t
3F+=d(Casilas and Ames, 1985; Rao et al., 1990), o]#]3F S ALTO| %=
A3tAl 30TCeA frolHo=m H& FXE el ASTe ALT REF L9
T o= ey,

Ik
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2Ef 27 ZAgeA H9W %9 TP/ A Ushds Aew ddEAd )
(Vutukuru, 2005). 1999 s=®stel] wE {dxo Ael% whg AgolA TP
A4 W3} Aol AAE=d(Park et al., 1999), ¥ Ad Ay} thxael 2
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aHRAoH(Lie et al., 1988), dF AWo= A=l AW o] mwxret
glucose® W= = HANA FFo TRIGZE S7tE e ol tha AEESoA
glucoses 873t TRIGZF &9 Hof Aol A wzich, dubaQl /e o A
= 718k BEI7E A E ookt ol | X tiA BolA] dREFo] ¥ = ol &
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Glucosex= 30TCoNA 7HE =4 vetwton BeE AT olA F94 Aol u
EfLbA] eFokrh. WA o' glucosed FA|7F wOW F-F AEg 2o o3
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u ol (Waring et al., 1996). o]&13F Z
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FdstH, A, 2, pH, FA4EH =5, 1Y @ 2Ed S Aol wep &40
t}ekal Al YeEbdth(Saurabh and Sahoo, 2008). o Fol o] lysozymee FA|
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o2 HaEAQoem(Caruso and Lazzard, 1999; Mock and Peters, 1990;
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