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The effect of nitrite exposure on immune response and lipid metabolism of juvenile
Platichthys stellatus
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LIU Pengfei, YANG Chuanzheng
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Abstract: Platichthys stellatus juveniles were exposed to different concentrations of NaNO, and histological
damage, antioxidant enzyme activity, immune and lipid metabolism gene expression levels at 0 h, 24 h, 48 h,
and 96 h were measured. The results showed pathological changes such as vacuolar degeneration and sinusoidal
dilation in the liver tissue of P. stellatus juveniles. The concentrations of heat shock proteins (HSPs),
complement components 3 and 4, and lysozyme in the blood were increased, while the concentration of
immunoglobulin M was reduced. At the same time, the expression levels of liver tumor necrosis factor TNF-a.,
interleukin IL-10 and IL-1f, Toll like receptor TLR-7 and Hsp90 were upregulated, and the expression level of
transforming growth factor TGF-B was downregulated. The total antioxidant capacity, glutathione
concentration, and activities of superoxide dismutase and catalase in the liver and blood were reduced, while
malondialdehyde was produced significantly. The expression levels of carnitine palmitoyltransferase,
peroxisome proliferator activated receptor-a, apolipoprotein B, farnesol X receptor, and cholesterol hydroxylase

in the liver were upregulated, and the expression level of peroxisome proliferator activated receptor-y was
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downregulated.
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Tab.l Primer sequences used for real-time quantification

HH S1¥F51(5-3")

Genes Primer sequence (5'=3")
B-action F:ACTGCTGCCTCCTCCTCCTC
f-action R:GCCTCTGGACAACGGAACCTC
Hsp90 F:TGGAGGCTCTTCAGGCTGGAG
Hsp90 R:CTGCTCGTCATCATTGTGCTTGG
IL-1B F:-TCAGCGACAGCCAGAAGAAGAAC
IL-1B R:TGTTGAGAAGAACTTTGCGGTTGTC
IL-10 F:TCCTGTCCCTGGTTCTCCTGTC
IL-10 R:TTGCCTCGTAGAAGTCTCTGATGTG
TNF-o F:CAGGCGTCGTTCAGAGTCACC
TNF-a R:CCGATCTCACCGCACTCATCAG
TGF-B F:CCGCTTACATCCACCACCATCC
TGF-B R:GCTGAGTCACCACCACACGAG
TLR-7 F:CGAGGACACACCCACGACTTC
TLR-7 R:GGAGCCGTCAACCCACAACC
PPARa F:GCGACCGTTCAGCGACATG
PPARa R:AGCAGATGATAGCAGCCACAAAC
PPARy F:ATGGCGTTGTTTCTGGTTGTCATC
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Fig. 1 Effects of NO; exposure at different concentrations

on liver histology of juvenile Platichthys stellatus

2.2 NOj % g X VI 4y a7 JE A i % bt 2k R
LAl

F 2 FE 3 R T NO; R #R S, T84 T
JUE AT 98 v 4R Ak N AR AR R A FE T-AOC.,
CAT. GSH. SOD F1 MDA % iy i 1% 6 . 5 %
HREHAH L, NOS AL ZH 7 82 24 h )5, VLER&) fa i
JIEE A0 I W B T-AOC, CAT i M . GSH ¥ i &%
SOD i 1 32 #f F [ (p<0.05), H v 0.6 mg/L 1
3 mg/L AL A FENO; 255 48 h Ji, T-AOC, CAT
W PE . GSH ¥k & K SOD % P I 35 T B (p<
0.05) . [AlH}, NO; 2 #% 24 h J5 (¥ T 47 b FE41 vh
MDA ¥ Ji ¥4 32 ¥ 7t &, ¢ ) 52 48 0.6 mg/L Al
3 mg/L NO; % # 96 h Ji57, VT84 £ JIF JIE 1 il ¢
o MDA R BT, A EERE(13.35 nmol/mg
prot, p<0.05) ;

ROS V- iy 3 % py il A1 B bi 4201k 700 4 B 1)
AALBI R GV . — Mok U, YA LB IS
SOD F1 CAT, WHRIE i 1 #CAH S AL 0 0 1 26 —
T8 7 £, GSH J2 3 i B £ R 48 i — 01, #E
ROS Fl E #: 545 & 7 i 4 2 CHE M E
M. ROS fEB T di i AR R S, S EHTA
kA4 (SOD. CAT. GPx #1 GSH) 9 E 2™, #i
SAALEE J1 (T-AOC) 1Y B AN FRAE T ML 1) 3 fR 4
et sk A, Al 220 50k, ROS S T



% 64 EE¥E, ¥ TR ERESERILEEY S KRR AR R 6% 897
NO;, p<0.001 NO;, p<0.001
04 A T, p<0.0001 40 B T, p<0.0001
82,4 a a NO3*T, p=0.0162 8a3a a NOxT, p<0.0001
a a

o
w

N
o

I
=

Ptk fREF1/umol-(mg prot) ™!

(=]

0 24 48 96
FRFEI /b
E0 EA0.3mg/L 0.6 mg/L = 3.0 mg/L

NO3, p<0.001
_ C 2 P
500 T, p<0.0001

a NO,xT, p<0.0001
400rs a a a a a a

2 H K i /ug - (mg prot) ™!
]
(=)

200 ]
=100
R 0 k2

0 48 96

TR )/h
E30 EA0.3 mgL 0.6 mg/L = 3.0 mg/L
NO,, p<0.001
20-E T, p<0.0001

NO*T, p<0.0001
€

w
T

fi% & &:/nmol- (mg prot)”!
w3

N
o

SEFEI /R
E30 EA0.3 mgL 0.6 mg/L mm 3.0 mg/L

UL A PE/U - (mg prot)!

4 48 %
ZFEI /M
E@O0 EA0.3mgL 0.6 mg/L mm 3.0 mg/L

0 2

D NO3, p<0.001
2507 T, p<0.0001
labababab qp o NOXTp<0.0001

200

1 2 3 4
FEFE ] /h
EmO0 EA0.3mg/lL 0.6 mg/L = 3.0 mg/L

B E AW AL G P /umol - (mg prot)™!

e 25 R P MBS E. 2R, n=9; FARE 7R 40 1] 2% 5 L. 35 (p < 0.05), 0 mg-L™" NO; RFRAAE Jyx B8

2 AERENO; REEX 2 RITERS) & FrAEH S L 88 TR0

Fig.2 The effect of different concentrations of NO; exposure on the antioxidant capacity of the liver of juvenile Platichthys

stellatus
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Fig.3 The effect of different concentrations of NO; exposure on the blood antioxidant capacity of juvenile Platichthys

stellatus
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Fig. 4 The effect of different concentrations of NO; exposure on the blood immune indicators of juvenile Platichthys

stellatus
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Fig. 5 The effect of NO; exposure at different concentrations on the expression of immune genes in the liver of juvenile
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