M%7 Chinese Journal of Zoology 2017, 52(3): 485 ~ 496

SN ER I EANER NN LY
U 12 R TR KT B R

LEFY KLY RERY AEED

© HERIEE ARl A 10 571168; @ PEBREBERAM I ST A 610041

T, WEIANDHITHA (5% EhEEH . 10%sh B 15%sh EA, JEmfAREE 5 4. HEF 104
FHERRE 15 41D FI—N%0 FR AL CDASE AR 22 NG A 38 1 [ KK AR bt B W97 41 -t (Trachemys scripta

elegans) JULPA it i S SRR LA L A FF ol s e B AR S vk R )68 0 hy 24 h 196 h 174K,
T 85 SRR, £5 24 h F1.96 h 1, $h 0 21 LA YLIA P BT 2 2R IR o = 0 3 v T IR AL (P < 0.05),
I HAELLH AT R AW A2 WER. BRI 2R S o F 5 o 75 [ R I A]
N BEBE. AER. HER. Sl R (R SRR R H‘ﬁﬂﬁé\i(ntfs/\ﬂf&kiﬁ?ﬂlﬂlﬁ
BHEBEZER (P>0.05); HAENFREHTRABE. WAK. BAKR. MARARLZAR S B
HIN T E I BT S8 T 2RI, RS A A B R IR e 2 SR . IR ﬂ%ﬁﬁf&
AR M. s, RNER. R, REER. 5. B, BamAiaR.

HEMEIR, 228K, HER. FER. WER. BEAR. 72K, ARAR. BER. KREH
T M 20 2 o0 6 RIS () 34 B b3 (P < 0.05),  HLEh B RNt E) 2 [A)fEAE RS HAEH (P <0.05).

1624 h K196 h i, #5510 4UR1 R 15 LM% T il & (& B B X 4L (P <0.05); fish
JE 5 AT R A SRR 24 h I B T IR41(P < 0.05), 76 96 h i B R T I 41(P < 0.05).

GERERW, ERVERRFEMIE N, L0 AT DU LA S I R (A Qs LA i R AT AT AR 4
il PR B A RN B ML R CAYE RN LR (9835 VAT . B9 45 o 40 A AR AR AR BIE L
IR AL T EE S, It D58 T SBIE I HLHI AR

KB SRIUNE; LUEA BB WS SR

FENKS: Q955  CHEAKRIRFG: A XE4E: 0250-3263 (2017) 03-485-12

Effect of Acute Salinity Stress on Free Amino Acids in the Red-eared
Slider (Trachemys scripta elegans)
JIANG Ai-Ping” ZHANG Ke” HONG Mei-Ling”” SHI Hai-Tao"”

@ College of Life Sciences, Hainan Normal University, Haikou 571158; @ Chengdu Institute of Biology,

Chinese Academy of Sciences, Chengdu 610041, China

EETH ERAKREFIEETIH (No. 31360642, 31372228);

* JWiIlffE#, E-mail: meilinghong_ecnu@aliyun.com;

BE—EBENE TLEN, &, BLOE: PR 1%, E-mail: aiping-jiang@foxmail.com.
Wk H 9. 2016-07-15, &[0 H ) 2016-12-10  DOI: 10.13859/j.¢jz.201703015



- 486 -

)¢ Chinese Journal of Zoology

52 %%

Abstract: According to field surveys, the Red-eared Slider (Trachemys scripta elegans) can survive in
brackish water although it generally lives in fresh water. In order to understand protein utilization under acute

salinity stress, the changes of free amino acids in muscle and soluble protein content in blood and liver at

salinity 5, 10 and 15 (that is 5%o, 10%0 and 15%o salinity) and control group at 0 h, 24 h and 96 h were studied.

As shown in Table 1, total free amino acid contents in the muscle of Red-eared Slider in three salinity groups
were significantly higher than in the control group at 24 h and 96 h (P < 0.05). The contents of asparagine,
histidine, alanine, glutamine and glutamic acid were rich. There was no significant difference in the contents
of glutamine, glutamic acid, glycine, leucine, tryptophan, valine and methionine at different sampling time
points (P > 0.05). However, the contents of asparagine, alanine, arginine, proline and aspartic acid increased
with the extension of sampling time in salinity groups. Principal component analysis showed that serine,
alanine, arginine, proline, tyrosine, isoleucine, phenylalanine, lysine, aspartic acid, histidine, glutamine and
glutamic acid and glycine play a major role in osmotic regulation as shown in Table 2. According to analysis
of two-way ANOVA, there were significant differences and interaction effect of salinity and sampling time in
the content of serine, alanine, arginine, proline, tyrosine, isoleucine, phenylalanine, lysine, aspartic acid and
histidine as shown in Table 3 (P < 0.05). The contents of soluble proteins in the blood of the salinity groups
decreased with ambient salinity increase, and those in salinity 10 and 15 were significantly lower than the
control group at 24 h and 96 h in Fig. 1 (P < 0.05). However, the content of soluble proteins in the liver in
salinity 5 was significantly higher than tha of the control group at 24 h, while significantly lower than that of
the control group at 96 h (Fig. 2, P < 0.05). Therefore, we conclude that the Red-eared Slider can produce free
amino acids which are released into the blood to maintain osmotic balance through the metabolism of amino
acids in the muscle and decomposition of soluble protein in the blood and liver. These results will provide an
important reference for the study of physiological invasive mechanism in the Red-eared Slider and improve
the osmoregulatory mechanism of the turtles.
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Table 1 Free amino acids in the muscle of Red-eared Slider under acute salinity stress

S e g N Thpr ini
e I i) B Salinity (%)
Free amino acid (mg/L) Time (h) 0 5 10 15
0 198.90 +12.46 198.90 +12.46 198.90 +12.46 198.90 +12.46
ST B A R
D{}J?M§L.igé . 24 213.71 £22.27° 252.81 +4.15 266.78 +9.59™ 278.59 +5.62°
Total free amino acid
96 193.75 +4.26° 263.27 +5.46" 280.64 +5.68° 312.37 +15.99°
0 53.47 £5.43 53.47 £5.43 53.47 £5.43 53.47 £5.43
S
RA M.Uk 24 52.44 +4.16 57.79 +6.89 56.12 +6.91 56.47 +2.31
Asparaginate
96 49.70 £7.14° 64.40 +1.55 60.01 +2.36° 74.43 +7.98°
0 30.93 +3.55 30.93 +3.55 30.93 +3.55 30.93 +£3.55
HAM
l_;iﬁﬂf:e 24 33.17 £1.76° 69.67 +3.12" 79.21 +6.42° 85.23 +2.10°
96 30.37 +4.30% 67.57 +4.00° 80.97 +9.49° 87.33 +4.05°
0 2243 £2.42 2243 £2.42 2243 £2.42 2243 x2.42
Z?j:fi 24 25.68 +1.20° 26.69 +1.28° 28.88 +0.55" 29.59 +1.16°
96 21.90 +1.85° 27.13 +0.91° 28.97 +0.32° 33.97 +1.52°
0 23.33 +£0.55 23.33 +0.55 23.33 +0.55 23.33 +£0.55
ﬁ%%”k 24 2241 x1.74 22.67 £2.00 24.52 +3.63 23.91 +4.95
Glutamine
96 22.87 +2.06 22.67 £2.90 26.77 £3.44 24.60 +4.71
0 2243 £2.42 2243 £2.42 2243 £2.42 2243 x2.42
ﬁﬁmﬂ . 24 20.40 +3.92 22.52 +2.89 21.29 +1.04 20.86 +3.88
Glutamic acid
96 21.90 +1.85 25.13 +4.36 22.30 +5.98 22,97 x2.91
0 8.71 +0.70 8.71 +0.70 8.71 +0.70 8.71 +0.70
gﬁii‘i 24 8.65 +0.46 9.22 +£0.70 9.09 +0.37 9.23 +0.29
96 9.15+0.31 9.20 +0.76 9.52 +0.52 9.42 +0.83
0 7.08 £0.75 7.08 £0.75 7.08 £0.75 7.08 £0.75
245 1%
gjﬂ: 24 6.87 +0.46° 8.26 +0.86" 8.13 +0.61° 9.88 +0.29°
96 6.66 +0.63° 7.83 +0.81° 10.60 +0.17° 11.65 +0.48°
0 6.00 +0.22 6.00 +0.22 6.00 +0.22 6.00 +0.22
ﬁf\yﬁf 24 6.20 +0.49° 9.00 +0.72° 10.65 +0.73° 12.76 +0.78°
96 6.77 +£0.78* 9.49 +0.43° 10.53 +0.11° 13.64 +£0.70°
0 5.63 +0.41 5.63 +0.41 5.63 +0.41 5.63 £0.41
T;Jr iﬁe 24 5.28 0.68° 6.13 £0.46 6.03 0,58 6.32 +0.34°
96 5.73 +£0.64 6.15 +0.95 5.84 +£0.44 6.31 +1.16
0 4.14 +0.61 4.14 +0.61 4.14 +0.61 4.14 +0.61
ek = iy
fgi%e 24 417 £0.67° 4.94 0,65 4.87 £0.36° 5.26 £0.43°
96 3.95 +0.37° 5.74 +0.80° 5.65 +0.25" 7.05 +1.11°
0 2.63 +£0.22 2.63 +£0.22 2.63 +£0.22 2.63 +£0.22
,Ilﬁ;'jhiﬁf 24 3.08 +0.53° 2.66 +0.45° 3.29 +0.34° 3.63 +£0.34%

96 2.68 +0.24% 3.74 +0.24° 4.13+0.15° 4.75 +0.69°
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a@gE1
NS, o N E]';_tl‘ ini 0,
W B 2 I} ji) [ Salinity (%)
Free amino acid (mg/L) Time (h) 0 5 10 15
0 1.95 +0.03 1.95 +0.03 1.95 +0.03 1.95 +0.03
Tﬁfrfffe 24 2.11 +0.25° 2.45 +0.27° 3.29 +0.36" 3.02 +£0.24°
96 1.82 +0.12% 2.44 +0.25° 3.01 +0.22° 3.13+0.17°
0 1.51 +0.02 1.51 +0.02 1.51 +0.02 1.51 +0.02
&)
Asfga‘rtff’;d 24 1.55 +0.06% 1.92 +0.14% 1.96 +0.23° 2.49 +0.34°
96 1.56 +0.06% 2.65 +0.32° 2.68 +£0.21° 2.90 +0.53°
0 1.75 +0.13 1.75 +0.13 1.75 +0.13 1.75+0.13
Bl e A i
I’S*O I‘fcﬁ 24 1.67 +0.10°% 1.84 +0.02 1.81 +0.21% 2.44 +0.24°
96 1.74 +0.12% 1.92 +0.08% 2.12 +0.21° 2.22 +0.26°
0 1.34 +0.01 1.34 +0.01 1.34 +0.01 1.34+0.01
thn Z‘jljﬁne 24 1.31 +0.05°% 1.55 +0.11° 1.77 +0.08° 1.83 +0.09°
96 1.39 +0.02% 1.58 +0.06% 1.72 +0.15% 1.80 #0.35"
0 1.86 +0.12 1.86 +0.12 1.86 +0.12 1.86 +0.12
iigﬁ 24 1.79 +0.15 1.95 +0.08 2.15 +0.37 1.99 +0.48
96 1.97 +0.21 1.99 +0.17 1.92 +0.31 2.29 +0.33
0 1.87 +0.02 1.87 +0.02 1.87 +0.02 1.87 %0.02
Triﬂfan 24 1.75 +0.11 1.72 +£0.14 1.73 +0.16 1.70 +0.16
96 1.77 +0.09 1.77 £0.01 1.87 +0.15 1.78 +0.07
0 1.31 +0.03 1.31 +0.03 1.31 +0.03 1.31+0.03
SH AT i
?/’”j::jz 24 1.31 +0.04 1.25 +0.11 1.42 +0.12 1.38 +0.15
96 1.29 +0.10 1.28 +0.04 1.44 +0.12 1.51 +0.27
0 0.53 +0.01 0.53 +0.01 0.53 +0.01 0.53 +0.01
Fﬁﬁﬁ.%gﬁ& 24 0.54 +0.04 0.57 +0.04 0.59 +0.08 0.61 +0.05
Methionine
96 0.54 +0.03 0.59 +0.03 0.59 +0.04 0.61 +0.06

F A ATAN ] AR T RACRA h REA 2 () 2 5

Different superscript letters in the same row represent significant difference between the salinity groups.

2.2 3k A e 4 B A i v R T
HEASENZMW

B 1 o 2SR a4 B Ay o mT
WA . /SRR e 24 h i, £RFF 10
AAERRE 15 2 b v v R W G T
WL ANERE 540 (P <0.05), HELE 10 410
f 15 H2 M HA B #%E5R (P<0.05). 7£ 96 h
N, $hPAE 10 ZANERE 15 20 Fp iy s T 1
SEBEMMTARAMEEE 54 (P <0.05),
XA AER BE 6 DA Eh g 10 AL 15
Wz B wE 2R (P>0.05),

Bl 2 FoR 2k SR E N A e

PEEE RS i, (EEREME 24 h i, {LERAE 5
AR THEEEASTELZE S TG (P <
0.05); 7 96 h Iy, WA H A EEE 5 4B
IS TR A RN 55 PIAS s Ab FEAH (P < 0.05),
ML 10 ZURER 15 412 ) 2= e AN 3% (P >
0.05).

3 Wik

T B R IR F R B RE RS 1T 4 AR 4
Fr o i b ok 2 7 %82 (Hochachka et al.
2002). JLPE FEMERER I, K2 HEHER
RGHFBRELE XA AL . MKIAEE R E K
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Table 2 The principal component analysis of free amino acids in the muscle of Red-eared Slider
= Hi4y Principal component
Ui B R LR Free amino acid
1 2 3 4 5
KAk Asparaginate 0.675 0.081 0.053 -0.230 0.586
2454 Serine 0.899 0.063 - 0.003 0.094 0.090
H%{# Glycine 0.436 - 0.261 - 0.042 0.726 0.046
BB Glutamine 0.254 0.772 - 0.080 0.016 -0.372
N2 Alanine 0.898 0.079 0.086 -0.210 - 0.015
A% Glutamic acid -0.010 0.378 0.766 - 0.262 0.147
&R Arginine 0.802 0.108 - 0.036 - 0.164 0.228
Jiii% % Proline 0.858 0.042 -0.173 0.092 0.252
T Methionine 0.687 0.325 - 0.080 0.024 - 0.395
17 1% Tyrosine 0.874 - 0.146 - 0.204 -0.134 - 0.105
225 1soleucine 0.715 -0.232 0.352 0.033 0.042
SE5% Leucine 0.450 0.124 - 0.586 0.108 0.311
N2 & Phenylalanine 0.855 -0.193 0.010 0.078 - 0.310
45 % Tryptophan - 0.290 0.504 0.258 0.635 0.211
iz Lysine 0.960 - 0.030 0.055 - 0.067 - 0.117
SR Valine 0.517 0.460 -0.125 0.150 0.057
KA Aspartic acid 0.876 - 0.070 0.238 0.056 0.062
AR Histidine 0.944 -0.078 0.017 - 0.069 -0.199
#5345 Threonine 0.448 - 0.297 0.471 0.309 -0.112
¥5F {4 Eigenvalue 9.516 1.636 1.515 1.307 1.109
TIHkA Variance (%) 50.083 8.610 7.974 6.881 5.835
LRI Cumulative (%) 58.693 66.667 73.548 79.383
AEARARIN, LA T i B R IR SR TR LA HOREL, ERIHEREME T, JCULA R R
WATBIE RN (Cuzon etal. 2004). WARFFT  ZAMR. IR WNaRRAHN IR I B85

HORIR,  ShEEAL L HARIL A S R SRR S
£ 24 h H196 h A0 2 1\ = a8 (P
< 0.05), XY Tok %% (2009) #f 5% (1 3 fi
(Monopterus albus) F1EPi (2012) WY
H LR E (Eriocheir sinensis) 45—, H
BT W B E R A 4 B i B T BB T
W HIPER

ANV FIAE 1538 He 1 4 R i = Y
VEH B B R R AN Al . McNamara 45 (2004)
ZEXTE KB AR (Macrobrachium olfersii) [IRFT

Wang % (2004) X} HAVHEF (M. nipponense)
A7 R B0, AR BEMRE LA 3= B
AR HAR. NRARWER; Ehiu
(2012) X} T ARok 28 (o B, 7R SR AE
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Fig. 1 The content of soluble proteins in the blood of Red-eared Slider under acute salinity stress
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Different superscripts above bars at the same time are significantly different (P < 0.05).
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Fig. 2 The content of soluble proteins in the liver of Red-eared Slider under acute salinity stress
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Different superscripts above bars at the same time are significantly different (P < 0.05).
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