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Abstract: To determine the effect of sodium selenite (Na,SeOs) on blood indexes of Ictalurus punctatus during the process of temporary
cultivation, in this study, the Ictalurus punctatus were randomly divided into four groups (n=20 with fish water ratio of 130 g: 1 L in each group),
the Na,SeO; was added to the water, and the initial concentrations were 0 (control group), 0.1, 0.2, 0.5 mg/L, respectively. Temporary cultivation
for 4 days with fasting, the related serum biochemical indexes such as liver metabolism, energy metabolism, immune protein and oxidative stress
were detected every day. The results showed that, at the initial stage of cultivation, the alanine aminotransferase (ALT) and glutamic oxaloacetic
transaminase (AST) in serum of 0.1 mg/L Na,SeO; group were significantly lower than that of 0.2 mg/L group and 0.5 mg/L group (p<0.05).
With the increase of cultivation days, ALT and AST activities in serum in the Na,SeO; groups were decreased. And the activities of ALT and
AST in serum of 0.1 mg/L Na,SeO; group were significantly reduced in the 2 days of temporary cultivation (p<0.05) compared with the control
group, amounted to 75.39% and 170.13% respectively. With the prolongation of cultivation time, the concentration of MDA in the 0.1 mg/L
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Na,SeO; group was significantly lower than that in the 0.2 mg/L and 0.5m/L groups. Moreover, the blood glucose in the 0.1 mg/L Na,SeO;
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group increased significantly (p<0.05) at first and then decreased significantly (p<0.05) with the increase of cultivation time, which was contrary
to the trend of the control group, delaying the rate of blood glucose decline. The above results showed that when the fish water ratio was 130 g:1

L, the initial concentration of Na2SeO3 in water was 0.1 mg / L for about 2 days, which could alleviate the stress response, delay the process of

blood glucose reduction caused by fasting, and improve the antioxidant capacity of Ictalurus punctatus.
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ek ez ™, Gy, axfs

(Epinephelus) FIMFAREZEN (NaySeOs) HfEIINE N
0.90 mg/L!", F 1 (Rachycentron canadum) 4 0.90
mg/kg!", K#Eth (Larimichthys crocea) %/ifiy 0.18
mg/kg!™™, i i1 ( Lateolabrax japonicus ) ¥ 0.40
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BB RE . BRI, A SCRABE ACORMNHT TR AR,
PRI AN [FIVR B NaySeOs FH 2N )00 il £ fiL 5 o
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AW THRERE TSR 7324t NaySeOs H i &) 2 ik}
AR AP SRR 2] b E 254 H ik 2
HAABRA A FE 4L,
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0 RYIBERGEVIRTT TR AR AR s HH-1 ¢
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1.2 B F %

121 #5#

B YRR BN 4 4, B 20 % (fKE
0.65+0.05 kg/2%), fa7K L 130 g: 1 L, /KiE 20~22 ‘C(E
FHIE) WA 5~6 mg/L, FEEEFE 4d. HHlEK
HHIYRIN NapSeOs, fli7KH Na,SeOs HIGRHE 5514 0

(HFHRZ1). 0.1. 0.2, 0.5 mg/L, BNAFZHAN %+ Na,SeOs
IG5 A EZN 0. 1.54, 3.08. 7.69 mgkg. /K
NapSeOs # AR, 1 d IR FHRLA 5%. B
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(Globulin, GLB) & &, 8 HABKEL (A/G). ALT.
AST. TlIEERREE (Alkaline phosphatase, ALP). F.
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JSAE A LRI 5 BT AR SRR B E
123 i+ GSH-Px #& 7/ 692
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I F Microsoft Excel 2010 A1 SAS System 8.0 #x {4
X SEIO AR HEAT R SEit, SR xas FoR. 1B
FA[RIE Anova 7% Duncan's F£/i3FT % 41 0] 245
tr, ARIKEENGF R Z R R (p<0.05),
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2.1 RENE N WA AT AT
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Table 1 Changes of liver stress indexes in blood of Ictalurus punctatus with different concentration of Na,SeO3;

BiE NaSeOy Gkl

T A€ m;

8 »SeOy/(mg/L) 1 5 3 1
0.0 27.67+1.53% 63.37£1.53% 46.17+1.53 28.70+1.73%
0.1 21.18+2.06™ 36.132.89 58.67+2.31" 34.10+2.65"

ALTAUL) A B Db c
0.2 51.23+2.50M 52.10+2.65™ 30.83+1.53 25.13£1.53¢
0.5 50.1742.31% 21.73+1.53" 52.47+1.53% 22.57+1.53"
0.0 538.80+41.61% 937.44+36.30* 484.77£42.51% 155.80£52.63%
0.1 449.68+34.46% 347.03+32.76™ 354.53+25.83% 360.13+32.46"°

AST/(U/L) " 5 N .
0.2 718.93+32.23 601.70:42.99% 844.10+40.44™  324.20+58.67
0.5 725.27+53.81% 515.90+38.70 774.47+55.20" 286.90+58.46™
0.0 9484.90+261.48™  2223.53+370.20"°  1186.90+282.91%  1081.47+259.03%
0.1 829.73+48.57 821.30+42.43%  1238.90+177.44"  1466.93+169.25"

LDH/(U/L) B Bb Ab B
0.2 3286.31+388.39%  1326.50+124.09 1388.87+375.22 1124.634215.65
0.5 3676.10+404.68%  2493.50+369.55"°  934.13+132.77%  1349.43+308.08"

JE: AR KB FIFEARER B 18 KRR R E 4 £ 7 B3 (p<0.05), RRE/NE R FEREFIRE R B840 £ 7 2% (p<0.05).

TAF.

ALT F1 AST B/ A 7E R4 AR RO F 40 2 bt
PR, LDH 7ENUA N P AL AR RS AL P Al 2E
J P BRI A S A 2 SRR, 24 fa kB
ff, ALT. AST F1 LDH 2 M40 FFoRg s N i,
D] L 36 o 0 = 2 A I T 2 15 1B 5 1 A W g
O, MR 14558, #3581 dmF, FEE /KT NaySeOs

RGN, AR ALT A1 AST 3% 18k 2 F
FH#a#, H 02 mg/L M 0.5 mgL Mgl S %

(p<0.05) T HHEAM 0.1 mg/L 4, VilekiE
NaySeOs X A —wE MRRESIEH, STEg IRy
IR RLE . BEAE B TR A ZE, Na,SeOs 4LIMLIH ALT
TG IR AST V5 JJBhEER, HER 2 TR 55

149



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.11

FRAIAHEL, 0.1 mg/L INAfZLSE 1~2 d ALT 35 /758 %
ik (p<0.05), 5 1~3 d MLiFH AST &E i E K
(p<0.05), FKBEIR AL 75.39%F1 170.13%. FEE
BIRARBIEN, B 0.1 mg/L IRl AN &4 I% LDH
T RS, 0.1~0.2 mg/L IARAAE R 9% 1~2d
I IS LDH & /7 K T X IR (p<0.05). 1A,
B IR AR NI, TR ZE 2R 40 M 45 p a1
TTRER A A0, RIS NaySeOs T LAZBARE 29I
i £ FF FE BSOS, IR A AR i ARk, ART
% ALT. AST M1 LDH FIF5E

2.2 W ME R AR AT AT
Urea #& 85 [ U Z LR 0 A =4, fEfafki
SRR, REERMSEIE . Crea WA

W, TN NERIEE DRSO, IR
Crea fRbREEE, 2% B ThEefRts", &2, 7
I (1 ), BEE /K NaySeOs I, %
“H Urea 1 Crea WL RIS TL B EMZER (p>0.05),
Ui BH NaySeO; X AR B I RO bR /N . BER 7
BRI RE K, 2 IMIE  Urea Al Crea W) 2B
BRI ss . Hd, 0.1 mg/L Na,SeO; 41# %
1~3 d B, [ Urea fl Crea S ELEZFUER

(p>0.05), % 4 d B %2 Urea fil Crea = IRAT 3 d
LR T (p<0.05), IGHNZY 1 f%. ArREZH T
ARUEHHEN KRR Urea FI1 Crea ZEfi A $5EN L3 2 51%
W, M Urea *D Crea [RS8 A f ik 5 S AX
HhER, SEsEFEY.

= 2 RIAEIRE Na,Se0, i ME & B RBHEFRATIEIL
Table 2 Changes of renal stress indexes in serum of Ictalurus punctatus with different concentration of Na,SeO3;

A i) /d
8 I
SAR Na,SeO/(mg/L
Fa4 b 3/(mg/L) 1 ) 3 4
0.0 1.88+0.10%° 1.32+0.23% 1.1240.12%¢ 2.7240.11¢
Urea/(mmolL) 0.1 1.6340.282° 1.4340.365° 1.44+0.14"° 2.96£0.29"*
rea/(mmo
0.2 1.44+0.15%° 1.5040.23480 1.28+0.17% 2.80:£0.295
0.5 1.33+0.10%¢ 1.53+0.274° 1.1440.11% 2.83+0.26%
0.0 18.1042.65%°  12.4042.65%B  11.37+2.52°°  29.27+2.31B°
Creal(umoliL) 0.1 17.38+1.19%° 16.13+2.08"° 14.47+2.52%°  30.47+1.535°
rea/(umo
0.2 12.70+1.00%¢ 13.90+2.65%5°  18.43+2.52%° 295342085
0.5 14.60+2.00%%  11.13£2.525¢  1230+1.735%  34.60+2.00%*

%3 /IJ\\j]HTl_J/&FSF NazSeos,ﬁﬁl@Jﬂl/ﬁ':Pﬁléiﬁiﬁ‘ﬁ'a‘*:j_iﬂ"]#x"ﬂ

Table 3 Changes of energy metabolism indexes in serum of Ictalurus punctatus with different concentration of Na,SeO3

FEAF Na,SeOs/(mg/L)

B At /d

1 2 3 4
0.0 3.05+0.26 2.88+0.40%° 1.64+0.17> 3.10+£0.2042
0.1 2.40+0.39< 4.72+0.255 3.3740.228° 1.96+0.13%¢
GLU/(mmol/L) N N Ab Bd
0.2 33040214 6.59+0.57"° 5.80+0.24 1.43£0.19
0.5 1.89+0.60"° 1.81+0.11°° 2.81+0.15% 1.21£0.16%
0.0 84.20+1.00"  54.90£2.65° 44234153  53.80+1.73
0.1 475242747 64.80+1.00° 67.03+2.525° 84.57+1.53"
ALP/@/L) Cb B Ab B:
0.2 69.90+1.73 57.53+1.15%  71.40+2.65 78.47+0.58%
0.5 7423+2.89%  37.83+1.53%  5747+2.08%  6547+2.527

23 REREHETOMN

GLU J& R 4EfE H B it 3 2 A ok P
ALP AR N — R EZ AN, 9 ADP &
F ATP SRULHT T TCH LR . KRR 3 455, 9%
Ld I, FREH GLU ZRLBEHOR, REDH IR

[¥] Na,SeOs 7 E AN . BEEFRAREIE I, *HHA GLU
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S B FHEAL (p<0.05) £ 1.64 mmol/L J5 & F T
(p<0.05) % 3.10 mmol/L. X H T 324k %ﬂlﬁ,
ﬁ%%?ﬁ%GLM&%Q%éE, IR 4 d I,
fmRE R R RS = GLU & i 4ERF H Eﬁ%* 201
XA T2, NapSeOs 4 GLU B &
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AR, (b S AR RO S50 R T 75 A LR I
R g R A BT, PR R B A AN I, [
I GLU FJbs JEZZE | fsem, GLU JHAEIVE,

WRPBE N, ShAh, BRI RE AR BT p SR A i 7K T
AR T AES MR KT (8.98~13.47 mmol/L) P,

ARERA ARSI LA RSSO I R . 0.1 mg/L
Na,SeOs ZH IM1L7E ALP ¥ 775 £ 7= 6] (1) 34 0 2 7+ =
#, SxiRAEAMR. YK NaySeO; 1] LU
A % ATP BTl LDH IR AR T4ER AT

24 #IFE AT

ALB. GLB 1 A/G IX=ANEhrtE)m] R s mef
WSy, Hrp GLB 1E NSRS, FUEIE

IR IR N, MRYER 4 SR, Al
A/G HFETE 0.33~0.53, IRXIIRAM LT R EMZ 7
(p>0.05); 1H 0.1 mg/L INANZHAERFF 1~3 d I, [
' ALB Ml GLB KB5S X HEALA LU R 7 i 3 T+
(p<0.05), FETRENIMEIASE NaySeO; 1 LA— L I
P it Gy .

25 HAMIERTLOM

GSH-Px il PEAL KU, EReRr A MR FR
TR P SRR A BT K, AT ER4P Sh 4
H G 2 G, A B TR R —
T-SOD A 5IE R IDE H AR Eei L AE L B
SERRREE i, R PR i e Y.

= 4 BIAEIRE Na.Se, i M+ = BRIl
Table 4 Changes of immune protein indexes in serum of Ictalurus punctatus with different concentration of Na,SeOs

%7 F A 1a)/d
1647 Na,SeOy/(mg/L) '
1 2 3 4
0.0 11.43+1.15% 14.27+2.31482 11.73+2.085° 11.93+2.524°
0.1 13.33+2.52480 15.53+2.894 14.632.08%% 9.47+2.31%¢
ALB/(g/L

(e/L) 0.2 14.03+2.08"2 10.07+0.58° 13.601.00 10.332.894BP
0.5 13.00£2.00182 12.1£2.00B 11.40+2.00% 10.90+2.00482
0.0 25.67+2.52P° 32.5042.654% 26.67+2.08%° 32.97+1.53%
GLB(L 0.1 37.07+1.53% 31.3042.00"8 32.27+0.58"° 27.774+2.525¢
eh) 0.2 28.33+2.085 30.33+1.535% 32.67+2.08" 27.13+2.085¢
0.5 30.30£2.655° 27.2742.52° 28.13£1.53% 31.37+0.58%
0.0 0.52:£0.1042 0.40+0.0285° 0.45+0.0548 0.37+0.06*°
G 0.1 0.33:£0.03% 0.48+0.074% 0.40+0.00%° 0.32:£0.04%°
0.2 0.53+0.05%% 0.310.02¢ 0.43+0.0248° 0.32+0.05%°
0.5 0.42+0.03% 0.43+0.03A5 0.47+0.06** 0.36+0.06*°

Table 5 Changes of antioxidant indexes in serum of Ictalurus punctatus with different concentration of Na,SeO,

R 5 NI EIRE NarSe, it 5P E I IEFRAIEE L

%7 2 At 1) /d
= a8 7
Ei-Eox Na,SeO5/(mg/L) 1 P 3 4
0.0 173.68+1.09%¢  379.46+21.59%  589.52+3.24%  607.4442.37%
AN 0.1 464.58+2.96%°  309.803+1.22%  395.86+1.90%°  661.68+1.94%
- m
( ) 0.2 559.94+2.91%  593.6242.60%°  464.05£2.41%  914.28+1.55%
0.5 588.46+1.96  756.27+1.89"°  888.35+4.54%%  660.48+].435
0.0 143.78+1.70™ 56.95+1.51°° 117.99+1.64%°  118.83+1.07%°
. 0.1 129.09+2.87%° 133.97£1.42%% 12679127 133.62+2.70
T-SOD/(U/mL
( ) 0.2 115.8241.74P° 184.20+1.60% 115.96+0.18%  133.95+0.714
0.5 119.99+1.45% 111.88+1.728° 87.86+1.50%¢ 97.201.30°
0.0 12.46+0.46™ 11.58+0.345 12.1140.25% 10.64+0.335°
ool 0.1 9.46+0.25% 10.05+0.29° 12.11+0.455 10.34+0.455°
MDA/(nmol/mL
¢ ) 0.2 9.52+0.37% 15.740.30% 11.9940.17% 10.20+0.248¢
0.5 8.64::0.39% 11.42+0.31%° 13.58+0.28" 13.70+0.06™
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WRPER 5 4550, #9% 1 di, FE#E NaSeO; k¥
8N, FIREA MG GSH-Px 3§ /1 2 BT,
T-SOD & ) 2 sy, HrhnatZHinig GSH-Px i
IR R AR L B E IR (p<0.05), 4 wilE A
167.49%~238.81%. # 7% 3~4 d i, 0.1 mg/L fnffiZifn
i T-SOD ¥ JJfci ik 133.62 U/mL, &2 T
4 (p<0.05), 1M 0.5 mg/L IififiZil fiE T-SOD 3 /1%
FRT XA (p<0.05), FAKATIA 87.86 U/mL. HEM
JE KPR NaySeO; B &8s, AR H S TG R
B E BRI A GSH-Px, 5 T-SOD 3%
ik RIS H IR, T AL T-SOD 35 /7.

MDA & f AR iU A S S A =4, I
(1) MDA ¥ FE REME i I It SR AR FE ANV 14 40 1 B )
AKPRO 87  1 dF, IATi4 MDA WYY 2.2 (p<0.05)
T XHHRL, HFE/K T NaySeOs e BE (I3 i FA .
{EBE R R ] SEK:, 0.2 mg/L A1 0.5 mg/L A2 MDA
WK 3 (p<0.05) =T 0.1 mg/L INARL, i
HA SR NapSeOs 2H F AR ARG 144 F FH R IRIHRF AL e
FIA WK FE L - Na,SeOs IR IIEA 0.1 mg/L B 77 1~2
d I, IiE+ MDA & & 5% A ELFEIC 15.22%~
31.71% (p<0.05), XSGR 5 F i) Mg
MDA FIHIZ5 AR, bS5 RE], IRIMKIK
J& Na,SeO; (0.1 mg/L) AJ LR GSH-Px Al T-SOD
15 77, BRI o N 7= A2 1 Ak ) MDA
o, e sTERE

3 Zig
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