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Abstract

The experiment aims to study the changes in the content of muscle, visceral mass and gill physical
and chemical indexes of spindle perch after transport stress. The 200-tailed shuttle bass with an
average weight of (2.67 + 0.83) g was selected as the experimental object. Seven experimental
groups were set up in this study to study the changes of the physical and chemical indicators of 0 h,
3h,6h,12h, 24 h, 48 h, 96 h, and shuttle bass after 2 hours of transportation stress. The results
show that under short-distance transportation stress, the overall trend of the impact of transport
stress on the MDA content of the visceral group is to rise after decline, the impact on the SOD activity
of the visceral group T-AOC, and the CAT vitality of the viscera group is to rise first rise and then fall,
then rise and then fall, the impact on the GSH content of the of the visceral group decreases and then
rises and then decreases, and finally declines. The GSH content before the transport stress is the
highest. The GSH-PX enzyme activity of the viscera group begins to rise 48 hours after the transport
stress, and the overall trend of the content of muscle LZM (lysosozyme) is to rise first and then de-
creases. The overall trend of the influence on the AKP content and muscle LDH activity of the viscer
The results show that the stress response caused by short-distance transport stress on shuttle perch
tends to be at the pre-stress level after 96 hours, and will not have a lasting impact on its physiolog-
ical function.
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W Fi (Sander Lucioperca), % /NMufa, F . ARG, S/, KK, W0FE, Y9, Db,
BEAR . RERE, FikEA, BHRREG, EOaBURE OO, SEMIIE REMTHR RS
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2. IRMBEFHE
2.1. SEEHHY

2.1.1. SCEEA
by glta R B R E T R A RITEA AR M, A K(7.1£0.72) cm, 45 (2.67+0.83) g.

2.1.2. RENFSEE
KIFH(SX-500);
HLF 40 TR F(Sartorius, BS210S, b5t %8 2 FI M K TA5 BR A 7);
AR B O HLCFEBR R B (b ) A BR A 7))
AN THUV-5500 R eHTACER A PR A 7);
LR IR K IR (SY G-1230);
fifih5{X (TECAN Infinite M200Pro);
T AL U 5 A (Xinyi-48 “T 30T R A AT B A 7).

2.2. REHE

2.2.1. fHIZEAE

SEEG 200 KN TESTREEEITA, HFEH 2 h BREi)E, 2100 )5 HE KR 5B st
W=D+ ZAMEHOKFFEEL TR, AN — AN, AR ER, WA R85 HT oo I
41), IZHi/50h, 3h, 6h, 12h, 24h, 48h, 96h, WA, XffkEAK, FRE, F@H, 255
Bhe®, WREE, WLA, BCE B AR, —80°CUKFELRAT A&, s se s, TR,

2.2.2. BIEALB S 404
BdE H SPSS 27.0 fBA K& )7 Z 081, Fd Duncan ¥, P < 0.05 NS EMHKFHRENMHIEZ MER
E2EM:, H Origin2021 fEEIE R,

3. ERESH
3.1. SHbME xRS R L IEFREIF N

e s N IER MDA S &M manE 1 s, SARERE 2 NS B, AEE MDA fid
J&i 24 h R EACAE, WMa)5 48 h Bk EiE. Sibba S 48 h 3 & T8 f b pi A P s HoAh %
AN EIZH(P < 0.05). d&# et 4k ] SOD vt msematn &l 2 Fior, Je bFHE FREM ETHE TR, &%
B G 0 h A B E, WHEJE 0h, 12 h ¥J8E3E & TiadPis g Fis il f5 3 R iR Z4P < 0.05), i
5 3h ZRAKME. Bibax WIER T-AOC MsgmianE 3 R, akiEsR 2 BT E FREER BT E
TFE, WhiafE 0h AR EE, BHASS 0h 5 ST E BTRENE S A S AN R ZH(P < 0.05), FMESS 12
h PEAR 2 B/ MA -

XTI GSH & & semanE 4 fion, FHBEETHE R, 25 BTHRE N, @b ian GSH
TR, EHIMNE AT S TS e 5 & R (P < 0.05). BrE 0h, 3h, 12hGSH & &85 A
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EEP>0.05). BHuExs WiER GSH-PX B /sl 5 fiow, fEigfihie fg 48 h JFah B, i@kmhie
J& 48h, 96h ¥ m T 2 biE m R i i J5 AR R 4P < 0.05). ¥ hiE Xt i AEHR] CAT 3% /11
mnE 6 fin, BiAEHEONG BT E e, 25 BT, WhE)E 48 h A EE, e KR RS ba
K, BHNE S 0 h, 48 h ¥ 83 ST i A m NS d b S AR ISR ZH(P < 0.05), MBS 3 h, 12

h, 24 h I [A1ZH 2 7 B A B (P > 0.05).
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Figure 1. Impact of Transport Stress on Malondialdehyde (MDA) Levels in Pike-Perch (Sander lucioperca) Viscera
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Figure 2. Impact of Transport Stress on SOD Activity in Pike-Perch (Sander lucioperca) Viscera
2. BHRIMBXRESRAEHE SOD FE 4RI FZM0
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Figure 3. Effect of Transport Stress on Total Antioxidant Capacity (T-AOC) in the Viscera of Pike-Perch (Sander lucioperca)
& 3. BiE xR s AR E T-AOC KIFM
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Figure 4. Impact of Transport Stress on Glutathione (GSH) Content in Pike-Perch (Sander lucioperca) Viscera
4. THRBXREAAEE GSH & ERIFZM0
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Figure 5. Effect of Transport Stress on Glutathione Peroxidase (GSH-PX) Activity in the Vis-
cera of Pike-Perch (Sander lucioperca)
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Figure 6. Impact of Transport Stress on Catalase (CAT) Activity in Pike-Perch (Sander lucioperca) Viscera
& 6. BB HRESABEE] CAT 7& HIF M
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3.2. EHIBMEF R R R RREI R

EHE XS LA LZM () & s s man i 7 fros, BB B E TR, 2R ULAVE T
i NI E BISmpPA T K EiEfmpba SN 3 h ARSI, BE & T PR s 5 RS
(P < 0.05), B¥iE/EHI 0h, 3h, 6h, 12h, 24 h LZM %83 & Ts5bha gl K P < 0.05).
E b iE s A IR AKP & SR E 8 pran, @¥ ek R BTG TR BT, 25 BE e i
KF, B S 6 h SR T I H e mR I LR [E 4L(P < 0.05), I@fHbE FT PGS 24 h, 48 h,
96 h, AKP ZEIZERALEP >0.05).
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Figure 7. Effect of Transport Stress on Lysozyme (LZM) Content in the Muscle of Pike-Perch (Sander lucioperca)
7. BB RS LZM & BRI
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Figure 8. Impact of Transport Stress on Alkaline Phosphatase (AKP) Activity in the Viscera of Pike-Perch (Sander lucioperca)
& 8. BB ES A AKP & FIHIF M0
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3.3.

BB X H5HP9 LDH FI68 Na*-K* ATP BN

s e xR e LA LDH 3% /1 RS2 AN 9 s, B &L LDH 3 e kS a6 )5 Bt # R,
PHEJE 12 h BARARME, TR EMIEE 96 h A E R m{E. a5 96 h 25 & iz % P 5 Mz

it 5 H AT TR ZH(P < 0.05). i@k bia 68 NAT-K" ATP B & 1 F52m an &l 10 frow,

BB TR

T, FHEWEREHPHERTK . BHajE 3 hiG IR E/ME, BHE)E 12 h EF-BERKE. s
)5 12 h 53 & TEfan gy AL 4 &N R 41(P < 0.05). iskfia i fiz#ihia s 0h, 6h, 24 h~96

h ZRARZEP > 0.05).
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Figure 9. Effect of Transport Stress on Lactate Dehydrogenase (LDH) Activity in the Muscle of Pike-Perch (Sander lucioperca)
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Figure 10. Impact of Transport Stress on Na*-K* ATPase Activity in the Gill of Pike-Perch (Sander lucioperca)
10. THBMEXTHEEER Na+-K+ ATP BEFIRISNT
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4. it
4.1. BB RS R L IEFREIF N

P % (MDA)-5 A A P AL B (SOD) — it ) B 1 1 ML ST AL B T B L, T B (MDA) 2 HH A=
Vit B R B iR AR i A S A, A R, TRl MDA BRI AR KBRS E A
BAEREI M E S5, MDA EEIRG YIRS, MURBEREENE, Wmsmi i v, HEE LR
WA T I A R R NGRS B SO S A AR 2 (6], MBS O h & B Al A bE J5 3 h~24 h,
I ESSUR e S EN =Pt i EREANA S ou p RN oS AU R A SR AR wabes il S Sl N = N g ]
JFF T4 A 2R G0 (i B P SE G R B— 8, Wi )5 48 h A 96 h By, WIRE R M THRME/KFEAEE
IR, 2BV B TT 46 th ISR S A RS2 40 ; SOD A2 2E MR N I B hi A A, H EZ TR
AR A T AR, G 4 S RN 2 A S5 4T i 485 R s B0 ite, SOD i PR 1 i i S e 17 LA
TERRE B HEE MR I K, R B E AR SORE I HKTRE 1R S [8], IS IE 5 0 hSOD i KAf,
SR 7= A SR R, 3% 9 RE FRIAIRBTL BE T B s PO LB UL e 71 (T-AOC) =2 it & Fh b 8 A S A 4
AT S5 KA B IR AR A KT, R/ INTT LRI I S LA o A0 S 38 IR A A2 B 77 AR P9 B E 4K
WRRAS[9], L3 BEAOME R 0] DL SR /3 i 5 77 ok f A A R = 2B (3 0 i PR S B B 2 10], T-AOC w]
AT B A0 KR A SR B e 0, R IZ MBS 0 h B3 8 T8 Wbl B DA K Hodth #-ANISHE (P < 0.05),
YIRS R, VA CEZH, FEIFRIHT A BAN, ERE R b A = A v B 2, T
Jei N B AN LR RS SE G2 S, Bt 5 96 h LLigsi i id s AT 66 i 7724 T OV I 14
JOEH K (GSH)E ot iy S ZL P AL RIR B 2RISR, HE R TN, £ T KES55ER A BN RN
S BTI6]: MRS B H Ikt &4k Y B (GSH-PX) &AL P |32 A7 7 1 — P 2 B2 i b i S AL &L
(H202) 73l , Ho02 F1 ROOH 1 DAY H A ifid it , (R b AR o i, DT DA 448 i FSE 285 ) 0 2y e
AN EAC TP E[ 1], IEHMHAJS 48 h, 96 h 535 & 118 MM jiy A1z S 30 i A 1a] 2. (P
< 0.05), FTLMEM, HUA R A BH S S B 0 7 2L, $3048 h, 96 h FIR TiIEZ
B H RS A s T I S A SR (CAT) /& AW 8 R G (1 B2 it oy, Wi S8 AL S il /KR
AR U HIUAR N -OH AR 8, TR A S miETE, B b4 b iR 12], S jE 0h, 48
h 53 & T Ma B RS i HE A ZH(P < 0.05), TR BMA ST 96 h RE ZiEHmAKCr, BB
ety B R RE, SAUET H00, X5 M 1313 MHa Xt = 80H BE A AT IE ST CAT AR K3
gﬁo

4.2. BHIMHEX R R IE I REIRNT

65 A B (LZM) BE 7K A 2 B8 8 22 BRI B kI, b e R R R AR, 2 B B R 2 i A WA 10, Y2 1)
FPAET AR IR DL — ek LG, SRR e i 28 — 18R 2k [6], APUE PUias. il v 1k
FOMPRA LG hRESEVE R . I@fihie e Mt 1) 5, Hm T apanr, UL 2 B NS,
SR> AV R, T S S T B T I8 AT KT B TR S B B R AL AR i R 3 O 48 45 B A 4
fillo PN FATBCPE Bl R B (AKCP) A2 — Fh 2 THBE /K R, AKP /2 1A BEREE I B ZA i 4, 2 504Kk
JEEAAS B 23 AT 4K, 5 AR KR e S 2 SR Hh R 4 T AR FH [ 141, RIAE g s B e AR R IRORT 3 R 7 BRI [ 151
)G 6 h 25 THHAN 3h, 12h (P <0.05), M aAREET S, SREEF R, Ruinbk,
AR A RE R RS, MR T AR Rk T, AR 96 h MK E R MHE AT KT, UL 62 DU K GE
B8 J R0 23 LIS L, 3K 5 K FAT [ 16148 H12 Fo 1 T I 80 2R 7 i P U R e 1k S FR bR AKP SIHG &5 AR A
#ﬁo
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4.3. EHIPMB 3T E5AE LDH FI48 Na'-K* ATP B9800

ARG EB(LDH) AL T R ZHEY R lg, FEAET 0L B B EasiAh AT,

B TC A AR AR R A R B R —, LU IR A N LR . SR B 38 B R B, & 35
M) LDH P2 4E284k, Bt ATT AHERT, 7EA N eE 28 5 h LDH KRR TR EE S AN ST
ZR[17]. B 0h~6h & T HRA R, AT U BIHLAZ B — 0, 5 96 h HORME, TrRE
& T AR SR R UV 88 Na*-K* ATP Higie — > T PP IR 0 s ma A= 1 4, 2 iRl
20 S e S A 2 O AR AE () — PR IR 18] 40 R ATP SRAGRe R, ISHI4HMIE A AME KY) Na's
TR, YRR N ANRRSE R, fE A E R T A RS SR EEAEM[19], BRPha)E 12
h i B3 T AR AL, WTRERE B TRz is e e e AR N, HANOKIAMR R AR U, S S K IR
ZEFER, R ARy AR, MUARBCA @R, 5 E WK R EERR TR, SJaiRE ik ra K
3, BB 1 LB BEAT IS B S OF BRI S8 K .

5. &t

LR PR, S8 ffh e 2 T BBt R A A NSO » Rt i AL AR O HLR L e R 4
It ez 2 5 R B TR RS I, AR 8 R SE B ek g5, FBREE RS S, AT DO 2 B2 i R I
6], gy fafhZe it [a], JHEBUKAHRRTT RN, @G EIGRAIIS IS5 8, X £ )
SOMALER /)N, AT 3 i 42 i f0 AE S 0 R P A TS 2 . I 4 SRR 0t B s i SR L S B 1, 7EMR
fof £ S e A b SRR A AR, R AT RE ML B 3 B IO, AT AR B B, e s

TP RfEEE.
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