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Abstract: In order to explore the effects of packing transport stress on antioxidant system in liver and muscle

and effects of anti-stress agent in juvenile Eleutheronema tetradactylum, various groups including control

group (without transportation), blank group (transported but without anti-stress agent), vitamin C group

(vitamin C was added as an anti-stress agent) and glutamine group (glutamine was added as an anti-stress

agent) were set in this study. Liver and muscle samples of juvenile E. tetradactylum were collected at 2 h, 6 h,

and 9 h of transport stress to determine the related indexes. Tissue samples were preserved in liquid nitrogen

immediately. The samples were added with normal saline according at a ratio of 1 : 9, then they were made

into 10% tissue homogenate after crushing and centrifugation. Measured items included superoxide dismutase

(SOD), catalase (CAT), malondialdehyde (MDA), glutathione (GSH), total antioxidant capacity (T-AOC) in

liver and muscle. Results showed that transport stress led to rapid increase in SOD activity in liver and

muscle in blank group, however, SOD activity was significantly (P < 0.05) lower than that of the control

group in vitamin C group and glutamine group, while there was no significant difference (P > 0.05) between

the latter two groups (Fig. 1). Transport stress led to significant increase in the activity of CAT (P < 0.05) in

liver and muscle in blank group, although slightly decreased later, the activity values were significantly

higher than those in control group (P < 0.05) finally; however, these values in vitamin C group and glutamine

group were not significantly different compared with the control group (P > 0.05) or slightly higher than that

in control group (Fig. 2). Transport stress led to significant increase in the content of MDA (P < 0.05) in

muscle and liver in blank group, but this result was alleviated significantly in vitamin C group and glutamine

groups (Fig. 3). The contents of GSH showed different change trends between liver and muscle in different

groups, and this might be related to their different physiological functions (Fig. 4). The values of T-AOC in

liver and muscle were significantly higher in blank group than that in control group (P < 0.05), while the

values were slightly higher in vitamin C group and glutamine groups than that in control group (Fig. 5). The

analysis of antioxidant system of juvenile E. tetradactylum under the transport stress and the effects of

anti-stress agent will provide reference for promoting artificial breeding of E. tetradactylum.

Key words: Eleutheronema tetradactylum; Transport stress; Antioxidant system; Anti-stress agent
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553700 8 R SE MRS U R ] (1) 2% A
£ 520 nm K 37 C AR I AR R IR
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ASODIE 11
Activities of SOD in liver (U/mg)
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Fig.1 The changes of SOD activity in liver (a) and muscle (b) of juvenile Eleutheronema tetradactylum

in different treatment groups

ANAFRFRRAFERZE %R (P<0.05). Different letters indicate significant differences among groups (P < 0.05).
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Fig.2 The changes of CAT activity in liver (a) and muscle (b) of juvenile Eleutheronema tetradactylum
in different treatment groups
ANEFRFRRAMAEREZR (P<0.05), Different letters indicate significant differences among groups (P < 0.05).
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Fig. 3 The changes of MDA content in liver (a) and muscle (b) of juvenile Eleutheronema tetradactylum

in different treatment groups

ANEFRERIRANAFE R EZ R (P<0.05), Different letters indicate significant differences among groups (P < 0.05).
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SRS A RS B AN B3 TN R A (P < 0.05);
A G R A I B B ARSI T 4 2 YIN B25 TH
(P <005, ZEMAENEABAEE (P>
0.05), B HIEME R E m T X4 (P<0.05),
HE4ER CHEREZR (P>0.05, B 3a).
AR B (MDA) & EESLRZ Y]
BE LA (P<0.05), ZJadks—Buma) S 4k
g b, SRR EEE T R4 (P <
0.05), HiAFIHKME; M4EER C HE A
1A MR AR a3, RISZE6 2 AT & 2
(P <0.05), Z JG#s A MBI B3 (P>
0.05), SLIGEE I —F WE M TARA (P <
0.05), HEFKTFEAH (P<0.05), LKL
b =& 2 AR 2 7+ (P> 0.05, & 3b).
24 ARAEANBL KR EEFERASBKH
Bk (GSH) & ERZHEFMR
THHAFEEM A HK (GSH) &8
SEBG 2 I T, HIARIERE, 2 ERE
TR EELTHIEA (P <0.05), ZJEE
Tt LR RE M SXRA TR EZER (P>
0.05); 4EA%R C b FMAMHIL (GSH) &
HE 6 h LT R EE TRF&EH (P <005, 2
JAUSAE FIREARLE (P> 0.05), 92545
HERERTORAS=AH (P<0.05); &
AW AR R A BEH IR (GSH) & &R 7ESRE
FFaa 2 h R TR (P <0.05), ZEHI
FeFtE e PR, RARSERERT
B4 (P<0.05), HE5%4ERCHELREER
(P>0.05, I 4a). FHHANPIEFE AL H
ik (GSH) &f&, EEALREEr—BHLT
BF FTHEAY (P <0.05), SZIRZEHRN HAY R
FE T4 (P<0.05), HisFH KM, 4
AR CHILFERBEH K (GSH) & &L
ZHMSAEFEEAREE (P>0.05), 2Nk
T JE T, REAHGERERTXEA (P<
0.05); AABIEAHEFHNABHIK (GSH) &
BRI Z W REE (P<0.05), ZEKA
WENMHIA R (P> 0.05), B3 gs
SEEESTHEA (P<0.05), HE544ER

CHEREZESR (P>0.05, K 4b),
25 ARABANE LKA BHENES
(T-AOC) KIZEALIBH

AN BPUEARE Y] (T-AOC) 7ESLE
MR R RET R (P <0.05), HF6hG
BETR (P<0.05) [, SLi6e e HE
SEETREA (P<0.05); 442 C 41840
AMAETT (T-AOC) 7E 8L 50 2 W) T i 4k (P >
0.05), ZJaHIldeHm R KmiES, &EH
HEZESTWEA (P<0.05); REAMMA M
PEMAE S (T-AOC) BB KM zh, BIszLs
ZHRETE (P<0.05), ZJaMEKET R
HERFEZER (P>0.05), 2 XEE T (P
<0.05), SoGaE R R m TR 544
HC4 (P<005, HEZFRTTAL (P <
005, K 5a). = HAANKW L HLEIE
(T-AOC) TESLIGMIET 6 h ¥HILEE T mit
#(P<0.05), 6 h B2 FmfH, HE|SLINL
HERERTAHEL (P<0.05); 4iERKCcd
MPTEALEE N (T-AOC) FESLUG 2 W B3 F
F (P<0.05), 6hWIEA FREERAREE (P>
0.05), 9 hiF &3 EFt (P <0.05), SLH4R
i HAE R TR (P <0.05), HEZFHMK
FHEAM (P<0.05); BRI LSIAIRE
71 (T-AOC) 7t 6 h LARTH R B E I mi&ash (P
<0.05), SLHeah A HAE 50 2 T i 2 22
(P>0.05, HEFRTTAHAEHERCHU
(P<0.05, K 5b),

3 it

FESERRAE i A TP R TIN5
B WEBOR SR s, A R
A EE R —, BT IE S Hg e
HAEREZ L. WEHEF (20100 X
(Megalobrama amblycephala) WITFFFRH, K
RIS a2 0 i 3 R R A L, S BN
ML B EE R N T R Ris N
IR R, S e G PR AT 9 AR ROk A2 B F A,
WEPUNEGIRNE A, myEAER C. giER
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Fig. 4 The changes of GSH content in liver (a) and muscle (b) of juvenile Eleutheronema tetradactylum

in different treatment groups

ANEFRFRRAMAAEREZR (P<0.05), Different letters indicate significant differences among groups (P < 0.05).
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Fig. 5 The changes of T-AOC in liver (a) and muscle (b) of juvenile Eleutheronema tetradactylum

in different treatment groups

ANEFRFRRAMAFEREZR (P<0.05), Different letters indicate significant differences among groups (P < 0.05).

E. AMEANE TR DA S S B iR 5 o X T (Salmo
gairdnerii) (Johnston et al. 1989) MBI FLFK A,
ZiHasy O BiibuR LI RPN I ST R e
K, ISR AT y, G nR SN e
A S A S 2 24 PR f A 5% 1B 240 i P B 2R
BRI AT (Lin et al. 1999), BEA (it H71E
FRAEE . AN . B s R o
RHIVERT, AR e DhRe 77 T B B X
(PREESE 2011,

3.1 ARAIEANE DR 4 & @KL
B (SOD) MEEAEME (CAT) HiEZIUE
o

L IEH A G s AR A b &
B g, O B BEEARR A, [

i AN BT 4 75 B& (Martinez-Alvarez et al. 2005).
Y O B ia R, MURR AT 21
WEVERCE 2, XL E LA B AR
M, SEOEFMMAHL IR, 51 R BRI
LA W (Lushchak et al. 2006) . H 5[ &,
M A SR 1) T EE Ry, ngE R B AFE R
EEABNARNIR, & E RS AL R AE [H) 2
i BAR, HO AR R, W] DRI A
e BLd: (Meng et al. 2014) . Mourente %5 (2002)
MBE R, NERE AL, Rl 2 A A g
IR H AL, 25l R AR AN IR S, I
B AR AR VIR S5 40 . SR, U5 AR
O TARIIB R G, RIS AR R
EM RS, BFEEANEAE (SOD). i
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FACARE (CAT). EJEAAPEH L (GSH) LA
J— 2N FHUEAR],  DUR E A IS
S AR TR RN EI (Frei 1999), T AL
Yyt (SOD) M4 fb Al (CAT) AL
7B AR A R ) B — B BT 2k (Stara et al.
2012). BEHESE (2003) X F=4l[ Carassius
auratus of Penze (@) x Cyprinus acutidorsalis
() 1 FERY, AR R K AL T)
AR, HATELBRE AR . AW,
XTHRRA DL R s A EAE 3R C 2. B e 4
B B[] ST R A B A (SOD) Allid 4
WWERE (CAT) JEMEI & T LAY, [FFE
K TIXES . ZHEYE (2016) X (Cyprinus
carpio) WWHFER, KIKPEIM4EAER C B
Z AR SR IS AN N, A SEER AR A
USSR, WigiA R C H A kT
AN ARG (SOD) i 1t B A P PRI 5%
MRAAHLE AR B (P> 0.05), HEEGEE
(SOD) JEEAEALAH, 55Xt HELIAILE &35
e (P <0.05), AIRESRIAIZ, FRIRMIS KA
BEAS 7 LA i E A Y BB (SOD) 6 A
AT, b S AR AN 52 5 B B A
55 PUOSBUAR B IIAMRE ST, BEE SLIR 0t
17, FaABEEAYE{LE; (SOD) EtE—H
DRIFREE,  DARAR IS M RO AR IR 451475
BEE H B E M ZETE R, Y B
(SOD) ¥ 14 il 2= HH B 52 T W 7K~ a3,
BR] I A s 56 2 1 2 UL DY o i S A0 ) Ak Bl
(SOD) VEMEH BT m 5 T Rer#Eas . Atk
IS (2014) X Fk 05 mE FE 45 KRR W], 4Ed:
R C SR EAB A — E1EE L2 ff 1 ickm
JREONT Skt )y £ R SR, SR 4 PRI 2 A
7 C A E M N 2H F T 1 S 231K T 0 R
H. FIIESE (2014) HURETERY], EfAlEE
H A1 (Nibea japonica) 7748 N
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TV SLUR L R AR KA

Chestnut Thrush (Turdus rubrocanus) Found in Jiulingshan,

Jiangxi Province

2017 4F 2 A 27 H, 1EALTILPEE HAE T2 B 008 1L E K E B AARIP XCR 2L AMENL CisF} Lil-6210MC)
WEIR T HELES (Turdus rubrocanus), ZAFEE T RSCHR CGEIEZEEE 2010, ARHHENZE 2010, #FHE3E 2011, HEEE
& 2016, WK% 2016), HEXRILIE 1 RICRENZ SR . KIHALSR N 115°16'37.89"N, 29°023.91"E, ik
1175 m, 4SRN CHMEPAEIR Ak RaEik e, PR KRB A, SR e6, REmEG, K.

KH8)E T H (Passeriformes) #%L (Turdidae). EWAHHAIEFN, rubrocanus A0 546 T 78 i 5 56 & Y
JNAGEANTGES, gouldii WA A5 TRRVGREE. T8 Hilt. VAR, HEAMEE. ot somdeEs.
JIFEES. P, WIHEFEER GF63E 201D BLIKKINBINA gouldii WA e HRKFS— MR BN 15 3)), (HA&Z=4E
NEE, W THUEEUE (L5 - SRS 2000).
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