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Physiological Responses of the Chicken Grunt Parapristipoma trilineatum
to High Water Temperature Stress
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We investigated the effects of water temperature on physiological parameters in the chicken grunt Parapristipoma
trilineatum. At high temperature, the aspartate aminotransferase (AST) and the alanine aminotransferase (ALT) levels
were increased, suggesting that high temperature induced hepatic damage. In addition, total protein (TP) was high at
high water temperatures, which were considered stressful in the breeding environment. At high water temperatures,
triglycerides (TG) were low due to increased metabolic activity, which decreased the blood TG levels as TG were
used as an energy source. There was no significant difference in the plasma osmolality or the blood ion concentrations
with water temperature. In generally, lysozyme, a factor in innate immunity, increased with water temperature. How-
ever, lysozyme activity tended to decrease with increasing water temperature, but the difference was not significant.
These results suggested that the decrease of biophylaxis at high temperature was affect the growth or survival of the
population.
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A AF o] Ak gl Aejeta] Ao] e o] thiRE AL glont
ofofl thet A= A9 = Aot

dubrl oz 2.2 offof glo] At WA, o Fagt
QoS v A 22 % SR 7 Foleh 27 0] 2o 43}
o A gFstrl(Shamseldin et al., 1997). o}Fo] glo] 4~ W3}
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b zefstul 25402 A G SEskE Aog ool
A Qlth(Logue et al., 1995). E3F $~& AF5-2 dfjobg&Eel A
E(Haliotis discus)®] 73 4442 A A5 (Portner et al., 2005;
Mueter and Litzow, 2008; Parker et al., 2013), th-~(Gadus
macrocephalus)o| A= 2EH A 271 9 Wod AE fat
sfol 4B A5} 2 HAHS] S71E YRl Ao Ba
%31 QIth(Choi et al., 2011).
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o]l 2-phenoxyethanol & U}H 3? 3mL FAP| 2 WA EQ] v
ol A A skt A FH QO—HS 2,500 rpm, 1087+ 4
Ha|slo] Aol E4S B & A28 1.5 mL e-tube= %
A 50Tl Kt & 243 AASHIT
TRt M FFols R H3kE aetsty] flste] &
M2} Na*, K*, CI, Mg* “Le]al Ca*'& 27} #4515l o,
ol ] o] AFEQRS- AFE QY 27 7] (Vapor Pressure Osmometer
5600, Wescor Inc, South logan, USA)E o|-8-3}o] 448 4]

A2 ol A= Y& 715

AlsFS.

oYY slohA] A2 AYSFSHEA] 7] (VET TEST 8008, Idexx,
Colorado, USA)E ©]-8-3}¢] alanine aminotransferase (ALT),
aspartate aminotransferase (AST), total protein (TP), triglyc-
eride (TG) ¥ glucose & ZV2F ZAISHSI T

Ho2] £48 93] lysozyme S/ dolloA Eajst &
d2 o83t FFEES S F lysis A 59 FZ = Aol E v
W5t ZRstelon], 84 Thel(Uys B3 0.001/ming] 7t
A E 1 unitO 2 218t
SRS

% uﬁg] L= A= SPSS version 21 (SPSS Inc., USA)S-
-85} One-way ANOVA-test® £7| 248 AA|513A )
EﬂO]E{ 289 62| %= Duncan’s multiple test AFZ5E-4]S A1 A]
sho] 24513 on, P<0.0591 4 F-24S Betsk3ich
A Y T
Ap4-@ol| W2 R 24 0] Wk ofFwir} th A trehe
dafolgutet e msto] jet ke 217t Wk Hash
=702 4e#A 9Jei(Kim and Lee., 2017). A $-2]u2t
QFolli= ofu] Theret o) sop Ayeo] Sukalzt Lot
slol, ol AT Q15 A QI sfelo]
2240l alol Wizke(P. trilineatum)©] A7} ZF4tct
£ RI1E dA|slo] AR ok 4ol A x| e] Azsh
sfofl olwl AT v] Ao Pate] BT 4740 the
22 Aol A WA 2 1597 BAAA A% AA TS
o] AAkS skl Aut HA| A 08 HAo| o3t 4 F9] ATt
15T, 20C, 25T % 30C o] AF-tollA 217+ 98.4%, 97.4%,
97.8% 9 95.2%2] ATE L] 4-2.0] Ao] wjet %]
4mo] F7h2 Qs A avt hsstEe Ao ekt
(Data not shown).

ARHA 0 & PF o] & FE 0| Sz o AEY AR Ql5}o]
UrE}Ur“ Aoz de#A Qloj(Schreck, 1982), & Ao A=

2 3}of| w2 FZF Na*, K, CI, Mg* ¥ Ca* 9] o] 259t
o LS 717 A Fig. 1. 1 2, Cae]
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2po] S LFERY A QoL 142221 30Ol A & 435 1
EFUQlch(Fig. 1). Ca*' H=2] A= 15CollA 12.42+2.85
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mg/dL 2 30CoA 15.85+0.21 mg/dLE #4221 15CL}t
25TAAE T2 2009 521210l Ahol7} LhehbA] ook
o, 34891 30T E ol oR & 4712 Uehf g
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Fig. 1. Sodium (A), potassium (B), chloride (C), magnesium (D), calcium (E) and plasma osmolality (F) level in plasma of chicken grunt
Parapristipoma trilmeatum. Data are expressed as mean+SD, different superscript letters (a, b) indicate significant difference between the

values (P<0.05).

A ARG Tt A o2 Uep 1429 3 A
27 8% o] P olle S A g Ao doE
CHFig. 1F). L&y} Ca' 3t 22 27} 0] 252 AYA| oA
W2 o] S71 EGS o EF Ca¥ 5t St E Ao R
¥ 15|31 9Jo](Waring et al., 1996), 2 A3 Aol A Lpehd
2o X 9] Ca* e ESE tiAtEHso] SR Qste] EF

S FE 7t sl whek vehd Aake €

S, =29] Mish= o] folA| 1AM 02 AEH A 9]lo R
21-g-5to] dll Y cortisol2] £H]7F F7HA 7|0, 225 0. &2 7H
Az ahajof &gk AST 9 ALT, glucose®] 57H|7]= A o=
¥ 31E] 37 QIch(Han et al.,, 2009). 2 <151 Ax}o| A ASTS] 74
21504 33.5+ 11 UL, 25ColA 24.8+5.63 ULZE th=
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Fig. 2. Analysis of AST (A) and ALT (B) in serum of chicken grunt
Parapristipoma trilmeatum. Data are expressed as mean+SD, dif-
ferent superscript letters (a, b, ¢) indicate significant difference be-
tween the values (P<0.05). AST, Aspartate aminotransferase; ALT,
Alanine aminotransferase.
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o1 30T oA 1255+ 12.02 ULE €} Aalo| u]s) 4-0]a
A=A Yk thFig. 2A). ALTO| A &= AST9| A} f-AksH
Al 27t B8l 1142291 30 Coll M F-oJ5HA = A5 U
ehikFig. 2B). Q4o oldle] ARkl $4) eras
5 74 o] o] 71 U] ofwliAk g4 7491 AST 9
ALTS] @5 557} 27131 2102 okej#] 9lo](Casilas et
al., 1985; Rao, 1990, 3 AIglo] 4 Lhehd m4-20l4]9] 8%
ASTY ALT 559 o2 AEY A0 QR0 = 285 7T
= R PARCA R o L

Soof wisfell T2 wiAtele] A APHSIE RAL]
#5147 total protein (TP), triglyceride (TRIG) 2 glucoseE
27} BASSCFig. 3). 1 A} TPE B279] 200 oA
3.62+0.71 g/dLE UERH O}, 1152201 30°C o] A14.95 +0.49
L& LpelLt ek A5i70] vl $olab] & A% vheh
th(Fig. 3A). 2Hs}o]| u}-2 JX|(Paralichthys olivaceus)2)
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Fig. 3. Total protein (A), triglyceride (B) and glucose (C) level
in plasma of chicken grunt Parapristipoma trilmeatum. Data are
expressed as mean+SD, different superscript letters (a, b) indicate
significant difference between the values (P<0.05).

dF TP= YAgh Bish Aol UehA] (= Ao Huglo
o (Park et al., 1999), 114 ARS- A| 227}2|(Siniperca scher-
zeri) X|o] % AF At A AF 25 Aol UL
WA erorctar B usich(Kim and Lee., 2017). 2 A3 ol A=
%5 TP 529 455 FEdhs A0 ® Ueh o] w2
T2 A-34do] Zfol& 7HA ™ o]of ulet A L] AH HEell
T 2pol 5 7HE 4= Q)& Ao & A H T B3, TP= o} 79
7& Zleto it o oF Ade, A Zltte] o] 8= 11 9 o] AA4FA Q1
74Zo1FY A9 oF4-7 g/dL F H91E LA ltH(Turner,
1937). 20161 A4 AEH 20f uh2 HAJo] ol o] Aa]Ay
S}ebA] Wh-g At Aol A 2 sh A1 ARkl A
A 5= 73RS B th(Park et al., 2016). TRIG2] 7-$-ofl = #|
T2 15ToA 7MY =2 A& Uehllen =20 4%
ool whet sk A U Slck(Fig. 3B). YRtd o g
TRIGE= 42, Ho|, A4 27] E AW 5ol oJaf 4=2]7} H3tE]
0% BuE 1 gl on AW oA a7Fo] F7Fst
A =H 85 TRIG7H A 2 2 F-d g ol whet Fhashs 43
Ve EItkLie et al., 1988). & A3 o] Aulo| A E 11422
O] gHA ol A] o q 2] @k F7tol w2 TRIGE] 5 . & <18t
o] @F F= et AE ol vlal AAE A o= whekE) 1
U % glucose= UFHH O & 120k 7H0 AEYA Z-G O
2 37 ek AFE Holet & Aol s 14221 30T
41 99.5+3.53 mg/dLE Th= Ao H¥]3f| =2 =25 UrE}
Wzl skl o, ZHA| 2ke] sl Alske] §-9) gt 2fol= vkt
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Fig. 4. Lysozyme activity in plasma of chicken grunt Parapristi-
poma trilmeatum. Data are expressed as mean+SD, different su-
perscript letters (a, b) indicate significant difference between the
values (P<0.05).

2] kSkth(Fig. 3C). YRty o & 7hEAto] WAshH glucose?]
A7} =olA|=d|(Robertson et al., 1987), @ X|(Paralichthys
olivaceus)?} F=a|v|(Hexagrammos agrammus), ¢1015%2]
2 HStof| o5t AEY A AP AT ol| A A4 Hrf 42
oA glucose?] &7} =7 24 % 321 (Chang et al.,
2001), =2 ol o2 AE A GFO = glucose?t A L
ERdtial B Qi ck(Park et al., 1999). o] &gt A= F45}
o] & ], 14 AE 2= 079 5 glucoses=E 57t
KA o) 2b]7h 2 215) 7 ool wek H5-2] 2h47h k]
= A0 2 HehErh Eeh 42 B ofue} 15U7Ee] A A]of &
St stress= gloucose?] ‘=7t Z£713F Ao 2 = TehE )

H] 50|24 HAgH] 5 shel lysozyme o] F A HHA]
Hl(innate immune system)2] 5 Q3F BrolA| A2 283t}
AL HuEglom, Algt ZQlol et 27|He] oe-g 4=aYs)
o, A, 2, pH, SRS, 1Y 9 AEY A o] uf
o} ZAlo] thofslA Yebdtth(Saurabh and Sahoo, 2008). &
3l AEH A B S 2EO] cortisold} R R AEH A
£ e A% B0l F7H T AAA0R FaHE Aoz
K Eo] Qlti(Ma et al., 2013). & AF oA = lysozymeZH/d
& =A% At A 15T 4.5x10%+1.8x102 U/
mLZ YEPH T o 25191 20T+ 3.4 % 102+£2.2 % 102 U/mL,
2505 2.9% 102+ 1.8 % 102 U/mL 1)1 14291 30°C o
A 27x102+£1.6x 102 UmLZ $2A450f TE lysozyme
o] HAf Fase], A2 Add ol Hlsf| a2 A7t
e A S UEtH(Fig. 4A). 2 A3 9] 23S st 2
H, AL 1509 14 25T 2 30T & 4719 & 84
of| A o] wizpe]of thet MRy W G e sha] Wt
207 4=20] Z7V3hof| whet lysozyme B 7HAdh= A
S yehion, AST W ALT PA] 142291 30ColA & 4
A& Uebleh B3, 2 Aol T ol| A AR F7HE A
FAaTEERIEG o, o] & F = HA] F7E Gk =9 H
A AR AS Sof] alpo] of ' WY QIAE AF=38t

- ofl

Aol iRt Al HETF o] FojAfoF & A 0.2 AL Tt
Ab AL

0] L2 2018 & A Fhata S X5 A QAR o] 9]
ato] A= A5
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