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HEMEX e F F IEf FFAS A EL 4H A 5 A5 U ISTE X B E RiE By S0

JRIN —1,2,3 v 1,2,3 > 1,2,3
RETL ™, B E"°, B4R

L M ARAT TR AR F=Fp B IR S S0 g0 %, DI R:, LI 201306;
2. K=Y B A O LT FEALE L, RIEEEERAE, LI 2013065
3. KRR E R R LB ARG, IR, g 201306

WE: AR DIERE WA x) e B B Ak M (Oreochromis niloticus) IR T BRACIH A2, ARUFFE 0 HILEELE 8 FIEhE 16
B 7K A rh X JE B 3 A f0 3 AT PR R A e ST A, L R R b 30 o AR I B D R A AR Ak, L K AR B AR i g
(lipoprotein lipase, LPL), %R H2EE(malic enzyme, ME)FIid & Ak 4l {4 14 58 #0375 Z AR o I % (peroxisome prolif-
erator-activated receptor, PPAR-0) mRNA £ikwmA5 Mk, 450K, Wria 12 h, 3REFEHMF B EET B, 16 THhEF
I HIL 35 3 = T 8 FhBEL(P<0.05), JHhif 5 W11 3% 08 37 g W B RO #a TAe e o Wl 96 h iy, #2416 R R
I R 2 1 0 2 IR TR K 20 (P<0.05), 96 h S5 1L FIAR i R & fE i Wi Yk 2 =00 46 /K5 Jhaa i), 6 8 20 SR A 00 R0 A iy
R O i B F T IRAKAL(P<0.05), T HE 2 NI AE TR (DHA . EPA il ARA 4 F) % & i 3 5 TR 7K 41(P<0.05),
EREEA N AR EE(LPL) . SEAREREF(ME) . it AU AL ) Bl A1 5 W) 80 24K o W (PPAR-0) mRNA ik ) i
TR TR K (P<0.05) . Z5RFW], EhEE A2 1 A8 i MR 4 UM Bs ATt A8 o ABIESY B 78 R 0 353538 Il 5 Hh i 2%
it ) S A BE Al )

2 I

XK. R B IR Iglig; RIS, S Mha
FE S S965 XHRFRERS: A

R B R 5 e A £0 28 A AR A A N
W PR vkt 2 Rl 1 5 AR5 3 TR R Y AL
il R AR N IE H AR PRI RE, DAIE N PR BE AR
OR AR 373 RPN st S Bu R -1 5%
Fein iR TR AN B T R s sk S B P, 7
VR B s i R, K STl RV IS AR A RN
ek EH BRI AR MR IBREVUAR
FEREEY T, A5 R A R A = e LA A
HAE A R R P AR P AR TSR
W, KR ST, KPS (Salmo salar)® . HBE
W - 11 (Siganus canaliculatus)t” . B 8] (Pagrus
major) A N K B Z2 A K B (long-chain poly-
unsaturated fatty acids, LC-PUFA) & & 5 &, £
TR 7K A0 2T LLSE 35 A 9 B AR IR T, 3 N PR 1)

#S B HA: 2019-11-01; 1&iT HHA: 2020-03-11.
EEWH: EZEIALM b F AR LI (CARS-46).

NEHS: 1005-8737—(2020)08—0859—-09

HELAL,

et 2R 5 B Ao B, WRIEE
g EY, MR EE Y,
JIg S5 4 ik A0 B 5 R AR S R b, R R R D il
(lipoprotein lipase, LPL), 3R R (malic enzyme,
ME) . & S Ak Yy il 1A 34 5 40 840G 52 1R (peroxisome
proliferator-activated receptor, PPARs)% I 5 it I
kR FAEF 2 501, LPL 2 A Wy 1A o 5 1 i i
'R ME 2550 R ACEHAE T, IR iR -
Sk R A A PPAR-o 2 2 5 AR IR B-
SE A R Y R T

Je % % JF . (Oreochromis niloticus) gt F 44
FRIEE, HREE—E BN AEREM. 4
SRRy, R B AR b 5~10 1Y

YEZEEIr: REot(1993-), B, WA, Tl mh 25555 F . E-mail: 786785555@qq.com

BIEEE: 4K, Z#Z. E-mail: jlzhao@shou.edu.cn
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KRR REIE R A1, FEEREE 32 KRR LU 61,
AR ARG . ey, ©FF Rl £k B fhan it je &
WA A EH ARG U0 whEh
Ji 8 FIERFE 16 Mt F Je 2 % ) 10 i s 4l Ak 52
KB, VFZ MR AR AR 35 P AR 3 i 2 1k KT
KA E AR, W ER I aE vl REXT e B W AR
B ARt A = Ak e P Rk, AR fEERE 8
MEREE 16 FXHe 2 B At 1 aa, skl
SURKAN BRI R4 S LPL. ME Fl PPAR-a
mRNA FiAZR, HiITEP P EaBERANTS
JFRE R Z MK R, NP P AEfaBiEi
AR A A R KR

1 #R5FEZ®

1.1 EIgHHH
1.1.1 XWaREEMELE PP IEaly
R A X A B B g . PRI )
A, FIAS A (50.4+3.6) g 4 fafE A sc it , 7F
S Z IR IKAE R AT 5K AR R SE(150 cmx60 cmx
40 co) PSR 1, SEETTFAAHET 2 RITFIRES &
Joip e 15 i ER FE AR E R 0 (S0) . 8 (S8)FH 16
(S16), FEABEEE SR 3 N FAT4H . T I AH v R
JE RS KR, B 2 d, K R A,
AT AL, B KIGAAREPLA 25 . S840
Wi RAREE 12 h OBIE, /KiE(4.2+2.3) C, pH
7.25, RE =6.41 mg/L, A <0.45mg/L.24h
A, IR, SL R 2 6
1.1.2 H@mRE SR EME 0h, 12h, 24 h,
48 h.96 h. 1 J&HI 2 JAl A 5256 fa il il AT 221,
AIKEAGRENLI 3 (R ALBE 9 ). URERTT, ¥
BT AR 0.01% 28 58 3k 2 BE /K 75 W Rk

B, IMRAEAS SRR 2 mL B R A5 25 R i
FpIpK b (B R 2R ML 1~2 mL), TRA S HIFER
PUEER (A T AW BRA DR EL A (1 mL
M o2 ¢ ), B+ 4 CF&EH. Hamk
REE, BT-80 CrkFH &M, B .
BN E] AR 6 A3 R AR T AT AH S EICHE D 7

1.2 XWHE

121 BEEMNE MREBBEMEH Micro-
Osmometer (Loser, Germany)i% 1% A &

1.2.2 FERRBRARME JHFEEASLRH TS,
FREL 0.5 g, RS0 - B B U REA 1Y) 5 o
Jin 2 mL 0.5 mol/L &AL AN H BEVR W, 60 “C/KiB
30 min, A, 1 2 mL 25% =&AL EA T,
60 ‘C7KiA 20 min, {2 #1, Il 2 mL 1IEC%EH 2 mL
TR GEACET I, PR 2, #ik o= o B B TS ,
FI ] H A< 5 (Shimadzu) GC-2010 SR 1543
AT o SR A BRI — AT 545 4R I R T o5 1)
THAE 4 L,

1.2.3 RNA 2E5 mRNA X RIEENE ¥
HFAH W AR, F Trizol #2HUEL RNA, BiIgHH &k
Jis¢ B UK AT OD UK 36 RNA 4L B R B (Dago/ Dago =
2)o U1 pL &% RNA Jg#EtR, i Rg st mERE AL
YR AR AR RNA RS SEH & &
gDNA [1] cDNA (#% PrimeScript RT reagent Kit With
gDNA Eraser UH]Hi#24E). 45 NCBI Ryl e
% % 4140 1) LPL (NCBI Gene ID: 100534504) . ME
(NCBI Gene ID: 100698053)#1 PPAR-a. (NCBI Gene
ID: 100697805)34: K cDNA J¥ 3], ¥itHe Ry 5|
Y, Bkt is ¥4t Blast ¥ 5% Fh H bR LR
VERC(E 1) H p-actin fEANZS . R IH & i
PCR (Real-time PCR)Z}H7fiTH 45 LA 1Y R 15,

®1 SEFIEE PCR3¥
Tab.1 Primers for Real-time PCR determinations of the studied genes

HH gene 5912 FR primer JF7%1(5'-3") sequence NCBI ID

LPL S GATACACGGCTGGACGGTAA

LPL 100534504
LPLA GTTGGTAAGGTCTCCGGCAA
ME S ACGATGACATCCAAGGCACT

ME 100698053
ME A AGTCCGTTTCCTGCTGTCTG
PPAR-a S GTGTGAGCGGAACTGCAAAA

PPAR-a 100697805
PPAR-a A GATGAAAGGCGGCTTGCTAGT

. BS ATCGTGGGGCGCCCCAGGCATCAGG
p-actin 100476247

BA CCTGATGCCTGGGGCCCCACGAT
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ThEE Mt 0] Je % % A iR D IR 4R AR A AR SC B A 3R 1 32 i 861

W AR ZE K ddH,0 7.2 pL, SYBR Green Supermix
10 uL, 5191(10 pmol/L)4% 0.4 uL, cDNA (10 ng/uL)
2 uL, PCR P HFLFE: 95 “C 3 min, 95 C 10 s,
63 C 15s, 72 C 25 s, #frERLHTZ M, UESE
PRI HAS PCR =W, i SR 3 34 2 e
95.1%~99.3%, FEFEA 3 IREHE, R 274
AN R FE PR Y 238 1 R A T LU T o

1.2.4 BB G005 R LB (E 45 fE 2
(x+SD)F7R, K SPSS 19 B HEAT BN £ )7 2
3 M7 (one-way ANOVA), 42 5 i 3 (P<0.05)Hf,
4T student-Newman-Keuls Z L& 087, LA
GraphPad Prism V.5.03 T E.Hi/EKI 3.,

2 HBRESH

21 EEMBTIREERE

B AR KRG, $hEA MK B IEERY
AU T, 12 h, M3EE RSB FEEE 1), B
J5 I3 35 355 R B R P (S8 4K B FE K S16 4
P, B E ERGE K Mgt FE o, S16 41

KB iE W E T S8 41(P<0.05).

300 6, SD — S0
=) — S8
% & 450 — 816
g3
% g 400 -

S 8
% g 350
£
T 300p
250 1 1 1 1 1 1 1

Oh 12h 24h 48h 96h 1w 2w
it [E] time
B 1 SREME TP PRk B3 &

Plasma osmolality of Nile tilapia Oreochromis niloticus
at different salinity stress

Fig. 1

2.2 EERME T BTRE B BR 48 AL

R Bl FROK A B W RR 4 L L% 2. T
96 h, EhEEAMIMARNIFR(SFA, LI Cl6 iy T)& i
L E R TR K4 (P<0.05), S16 4 & i K T S8
ZH(P<0.05); 96 h &, EhEEAM ARSI IR & IR 2
BRI o

*2 FAEHELE2FHRT T EMHERAR

Tab. 2 Fatty acid composition in liver of Nile tilapia at different salinity treatments for 2 weeks

n=6; x+SD
Jilsgigize Xt &4 control group SO
fatty acid 0h 12h 24h 48 h 96 h 1w 2w

C14:0 1.03+0.07 1.1240.05 1.18+0.04 1.05+0.08 1.09+0.06 0.85+0.01 /

C16:0 14.65+0.46° 14.35+0.86° 14.94+0.76° 14.52+0.64° 15.13+0.45° 18.49+0.74° 20.82+1.06°
C18:0 7.29+0.45° 7.21+0.28° 7.16+0.31° 6.89+0.27° 7.3440.13° 12.07+1.05° 12.27+0.65°
SFA 22.97+1.01° 22.68+0.87* 23.28+0.95" 22.46+1.15° 23.56+1.36° 31.41+1.38° 33.09+1.59*
Cl6:1 3.04+0.14 2.97+0.04 3.04+0.09 2.85+0.08 3.15+0.12 2.84+0.08 2.79+0.09
C18:1(n-9) 29.5+1.28° 28.78+1.14% 28.96+1.26" 29.43+1.42° 29.38+1.57° 27.31£1.25° 26.89+1.27°
C20:1(n-9) 1.3240.06 1.31£0.06 1.34+0.03 1.26+0.04 1.39£0.02 1.33+0.05 1.27+0.08
MUFA 33.86+1.18° 33.06+1.26° 33.34+1.49° 33.54+1.51° 33.92+1.06° 31.48+2.14° 30.95+1.96°
C18:2(n-6) 22.44+0.86° 23.67+1.08* 23.89+1.17° 23.34+1.16 21.69+0.84% 19.1+0.71° 18.87+0.92°
C18:3(n-6) 0.94+0.02 1.07+0.02 0.93+0.08 0.89+0.02 0.88+0.01 1.14+0.04 0.99+0.08
C20:2(n-6) 1.41+0.16 1.43+0.09 1.47£0.07 1.51+0.08 1.45+0.08 1.38+0.06 1.54+0.02
C20:4(n-6) ARA 2.77£0.19° 2.97+0.12° 2.89+0.14° 2.97+0.14° 2.62+0.12° 2.77£0.16° 2.74+0.09°
n-6 PUFA 27.56+1.25° 29.14+1.31° 29.18+2.08° 28.71+1.43° 26.64+2.04° 26.39+1.32% 24.14+1.65°
C18:3(n-3) 1.02+0.04 1.1120.08 1.14+0.06 0.98+0.02 1.15+0.08 0.97+0.02 1.06+0.05
C20:5(n-3) EPA 1.07+0.02¢ 1.02+0.05¢ 0.94+0.03¢ 1.05+0.04¢ 1.04+0.02¢ 1.12+0.08¢ 0.99+0.02¢
C22:6(n-3) DHA 13.5+0.74¢ 12.71+0.42¢ 13.05+0.34¢ 13.42+0.57¢ 13.29+0.46° 10.06+0.43¢ 9.63+0.37°
n-3 PUFA 15.59+1.13¢ 14.84+0.76° 15.13+1.27¢ 15.45+0.86° 15.48+1.04¢ 12.15+0.74¢ 11.68+0.75¢
PUFA 43.15+1.84° 43.98+2.16° 44.31+2.35¢ 44.16+2.24° 42.12+2.48° 36.54+2.81¢ 35.8242.37¢
LC-PUFA 18.36£1.06° 17.81+0.59¢ 18.02+0.82¢ 18.42+0.81¢ 18.1+0.72¢ 14.92+0.67¢ 14.42+0.76°

(¥4 to be continued)



862 [ K R 2 %2745

(8232 Tab. 2 continued)

Be iR AhFEH  treatment S8
fatty acid 12h 24 h 48 h 96 h 1w 2w
C14:0 / / / / / /
C16:0 13.33+0.15¢ 13.56+0.23¢ 13.42+0.37¢ 13.77+0.29¢ 14.82+1.03¢ 14.73+0.84¢
C18:0 6.93+0.12° 7.04+0.14° 6.84+0.12° 6.75+0.07° 7.76+0.58° 7.34+0.32°
SFA 20.26+1.26° 20.6+0.76° 20.26£1.07¢ 20.52+0.68¢ 22.58+1.07° 22.07+1.25°
Cl16:1 2.57+0.08 2.59+0.13 2.72+0.04 3.09+0.09 2.85+0.12 2.69+0.12
C18:1(n-9) 24.91£1.09° 24.8241.05° 25.04+1.26° 24.93+0.99° 23.84+1.07¢ 22.8441.13¢
C20:1(n-9) 1.41+0.07 1.38+0.04 1.34+0.06 1.45+0.02 1.31£0.09 1.36+0.04
MUFA 28.91+1.31° 28.79+1.36° 29.1+1.57° 29.47+1.28° 28.04+1.76° 26.89+1.34¢
C18:2(n-6) 20.49+1.06° 19.49+0.82° 19.69+1.04° 18.37+1.02¢ 17.54+0.82¢ 18.51+1.34¢
C18:3(n-6) 1.12+0.04 1.07+0.06 1.14+0.08 0.96+0.02 1.06+0.04 1.03+0.02
C20:2(n-6) 1.45+0.09 1.49+0.13 1.36+0.02 1.28+0.06 1.44+0.08 1.41£0.02
C20:4(n-6) ARA 4.12+0.19¢ 4.36+0.17¢ 4.71£0.14° 4.43£0.09¢ 4.8+0.13° 4.81£0.21°
n-6 PUFA 27.18+1.08° 26.41+£1.37* 26.9+1.25° 25.04+1.56° 24.84+0.85¢ 25.76+1.24°
C18:3(n-3) 0.98+0.01 0.95+0.09 1.07+0.06 1.1240.04 1.04+0.01 1.12+0.08
C20:5(n-3) EPA 3.46+0.09° 3.37+0.14° 3.1240.13° 3.3240.13° 2.66+0.14° 2.72+0.02¢
(C22:6(n-3) DHA 18.84+0.87¢ 19.16+1.16° 19.87+1.07° 20.14+0.98" 20.47+1.08° 21.41+0.96"
n-3 PUFA 23.18+1.28° 23.48+1.23¢ 24.06+1.18° 24.58+0.76° 24.17+1.16° 25.25+0.78°
PUFA 50.36+2.26" 49.89+2.58° 50.96+2.08" 49.62+2.03° 49.01+2.46° 50.01+1.54°
LC-PUFA 27.3+0.76° 27.84+1.76° 28.77+1.46° 29.01+1.34° 28.97+1.42° 30.06+1.37°
A AbBHZH  treatment S16
fatty acid 12h 24h 48h 96 h 1w 2w

C14:0 / / / / / /
C16:0 12.35+0.92° 12.54+0.64° 13.19+0.54¢ 13.32+0.74¢ 13.62+0.56¢ 14.51+0.91°
C18:0 7.01£0.17° 7.09+0.23° 7.2140.28° 7.23+0.16° 7.59+0.83" 7.63+0.27°
SFA 19.36+1.01¢ 19.63+1.27¢ 20.4+1.06° 20.55+1.07¢ 21.214£0.96*  22.14+1.09°
Cl6:1 2.96+0.02 3.09+0.16 3.15+0.15 3.24+0.24 2.61£0.05 2.52+0.06
C18:1(n-9) 25.29+1.04¢ 24.78+1.36° 23.06%1.08¢ 22.12+1.23%  21.26+1.39° 20.95+1.34°
C20:1(n-9) 1.44+0.04 1.4740.04 1.41%0.06 1.48+0.01 1.3420.02 1.37+0.04
MUFA 29.72+1.09° 29.34+1.45° 27.62+1.42¢ 26.84+0.56%  25.21+1.05° 25.84+1.04°
C18:2(n-6) 19.61£0.94° 19.26+0.62¢ 18.55+0.73¢ 15.62+0.43¢ 16.72+1.06° 16.25+0.87¢
C18:3(n-6) 0.98+0.01 1.03+0.09 0.94+0.02 0.92+0.01 1.11£0.05 0.9440.01
C20:2(n-6) 1.39+0.04 1.42+0.05 1.45+0.04 1.36+0.06 1.32+0.10 1.53+0.08
C20:4(n-6) ARA 5.04+0.12° 5.48+0.24° 5.11+0.21° 6.52+0.25° 5.43+0.21° 5.69+0.16°
n-6 PUFA 27.02+1.27° 27.19+1.32° 26.05+1.29¢ 24.42+1.23¢ 24.58+1.49¢ 24.41+0.59¢
C18:3(n-3) 1.09+0.06 1.06+0.05 1.14+0.06 1.04+0.01 1.13+0.05 0.95+0.02
C20:5(n-3) EPA 3.85+0.04° 3.92+0.12° 3.87+0.14° 4.02+0.09° 3.81+0.06° 3.16+0.09"
(22:6(n-3) DHA 17.01+0.63¢ 18.5240.91° 20.38+1.02° 22.74+1.28° 23.29+0.81% 24.13%1.34°
n-3 PUFA 21.95+1.03¢ 23.5+1.16° 25.39+1.15° 27.8+1.37%  28.23+1.37° 28.2441.29°
PUFA 49.57+1.96" 50.69+1.97" 51.4442.07° 52.22+1.74° 52.81+3.47° 52.65+2.34°
LC-PUFA 26.99+1.29° 28.98+1.47" 30.5+1.32° 34.32+1.15° 33.66+1.86" 33.93+1.69°

T AT B bR A ARG 5135 2R 4 1) 22 57 1. 35 (P<0.05).

Note: Values within the same row with different letters are significantly different (P<0.05).
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Jolp 0 3 1), R B A PR A FIR i R (MUFA,
PLC18:1 2 F) & it i K TR /K4 (P<0.05); S16
20 MUFA &7 &K T S8 41 (P<0.05), 96 h fii &k
JE2H MUFA &t 22 P, 96 h J5 & THE .

KA Z AR iR (PUFA) i 3 5 T 3#h
ZH(P<0.05), S8 24 PUFA & &= T S16 4l(P<
0.05), 96 h Fi$hJE 20 PUFA &5 PR, 96 h
R TRE, Hi, HEAWIMROLA) S D E
T SO £H(P<0.05), S16 241 LA & R #EHKT S8
ZH(P<0.05), LA & 22 {b#a# 5 PUFA AHAT, #hEE
20 KBl 22 AN T 5 R (LC-PUFA,  A64: DU TR |
DHA Fl1 EPA)% i b 3 5 TR /K41 (P<0.05), S16
2 LC-PUFA % & I % 5 T S8 41(P<0.05); 96 h Hij
LC-PUFA &t BFHEH, 96 h 5T F .

2.3 EHEMETHERBHERRE

WK 2 frs, $h4H LPL mRNA A& B
= TIRK4L(P<0.05), FIAHRTE 96 h KF|IE(H,
JiriaIME], S16 41 LPL Fik i B 5 T S8 4 (P<
0.05), 96 h Rk TR LB, 96 h [FIFIAT
K, W 3 s, $hE4 ME mRNA £ikE § &
T TIRAKAL(P<0.05), FIEETE 12 h KF|IE(HE,
i ], S16 i3tk & o 3% & T S8 41(P<0.05),
12 h JFRBEIFGE TR, B 4 Fiow, SREA
PPAR-o. mRNA ik & ¥ 5 TR K41 (P<0.05),
FIREAE 96 hiKHWE(E, Mo ], S16 4Rk

—
S
1

so -6 %
08 n=6; x+SD a
r ES16

=)} o]
o
[~

LPL mRNAMHNI A58
'

LPL mRNA relative expression level

[\S]
T

0
O0h 12h 24h 48h 96h 1w 2w
A time
K2 e T ey B aEfAaiF LPL
mRNA X ik &

R bR Rl R AN ] 4 ) 8 25 2% 57 (P<0.05).
Fig. 2 The mRNA expression of LPL in the liver of
Nile tilapia Oreochromis niloticus at salinity stress
Different letters show significant differences
between groups (P<0.05).

°

>

< 14 2 S0
e, b 0S8
X g mSi6
® 510 c
75
£

S

<
SZ
= =

1<

N O0h 12h 24h 48h 96h 1w 2w

fis}E] time
K3 M NP Y AR T ME
mRNA X} Rk =

FE LR SRR AN R 41 8] 5 35 22 54(P<0.05).
Fig. 3 The mRNA expression of ME in the liver of
Nile tilapia Oreochromis niloticus at salinity stress
Different letters show significant differences
between groups (P<0.05).

14 - Oso n=6; x£SD

PPAR-o mRNAHX 5 &

PPAR-o mRNA rative expression level

Oh 12h 24h 48h 96h 1w 2w
A /E] time

K4 HEPHa TS B IEMAF PPAR-o
i 5 F mRNA A X35 B
FE AN - BEAR R [ 241 8835 2% 5 (P<0.05).
Fig. 4 The mRNA expression of PPAR-a in the liver of
Nile tilapia Oreochromis niloticus at salinity stress

Different letters show significant differences
between groups (P<0.05).

BEEHT S8 4H(P<0.05), 96 h fijFRikEE FTH#
96 h J5 4R T %

3 it

A0 28 Py o R B A 30 S — A R T e )k
e, EMRIN MK BEIR L, TV M
FEAETE AN [F) R B R B 43 R A B B, IS
IR A 222 AR g eh, e B Rk
JEE 2 1L 3% 9% 375 T 5 B RN AN [l B B 284k, B —
B Be(0~96 h) A L35 7 Ik S R AL AL, P
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DI (8. 16)IL 3K 35 1% K 43 5 H1 (378.00+3.59)
mOsmol/kg #1(466.00+4.54) mOsmol/kg &Mk =
(325.00+3.15) mOsmol/kg #1(360.00+3.27) mOs-
mol/kg, %5 —ANKrBL(96 h~2 w)IfL I i85 [E I 4k 2%
18 T IR E BIRAKAKT- . MRS RS 2EER
7B HAE (0. mossambicus)® . A6 W (Fundulus
heteroclitu)** "V H1 45 3k 4 (Sparus  aurata)™ % 1y
BB AR P P AEfRT 96 h NiE
N, 96 h i AR T B

ANV ZE YRGBy 1R AE A W A 38R AL F b R 4
VEFARTR] . BIFFE B, TR ARG TR b A 2 2 2L
P B B, W LA B i R R T B R A Y B
#1° LC-PUFA J& 40 Mo A Al i /b 4 4y, i ad
B 1 72 A o 20 B 1) 3 A R T 2 5 8
PR AmRgT b, SR R SFA A
LC-PUFA & 2 AR AR fk, anhAE4H SFA &
HTE 96 h B B E KT S0 41(P<0.05), 96 h J5 &
W AZ WK, LC-PUFA & & 96h B2 3 | T4
#,96 h g TR, RUARENOT, B8 %
JEfa(1) 96 h NJEHFHZLIH 7 1H; (2) SFA Fl LC-PUFA
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Nano 2PV Bl HIAZ R BR Ml LC-PUFA K; 3%
Caco-2 ZHML, & AR B KT 20 B 1 3 sl PR 0
S ZE A, T 240 R ) 3 B M A 5 LC-PUFA B8 i
T RE H o BT 88 (Oncorhynchus mykiss) P e 5 B i
iR AF EPA fil DHA & &4, [FAEAYLS R H
AAifi(Lateolabrax japonicus)™ Akt Fe ik &
P, ©AWFEYHEE EPA Il DHA 1A BT
HUA B 3B TR AT, ARBFFE R, 96 h T, )
2l EPA Fl DHA & & 28 FTHEH, S16 41 EPA Al
DHA &t T S8 4, RS iaat ek T
JiH EPA F1 DHA &, H.Ff 38 58 B2 3 fin . EPA
FI DHA it 96 h J5 &t T i, FeBAE N
I, Eid 4T EPA [C20:5(n-3)]F1 DHA [C22:6(n-3)]
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Effects of salinity on the fatty acid composition and the expression of
lipid-metabolism-related genes in the liver of Nile tilapia
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Abstract: Salinity is one of the most important factors that influence the physiological status of fish. To adapt to
different salinity environments, fish need to consume a lot of energy to maintain osmotic pressure balance. As an
intermediate product of lipid metabolism, fatty acids not only play an important role in physiological and bio-
chemical processes, but are also an important energy source for the body. The liver is the main lipid storage organ
and the main organ for fatty acid metabolism in fish. Oreochromis niloticus is a unique model species to study
salinity adaptation because it can live in a wide range of salinities. To investigate the effects of salinity on the me-
tabolism of fatty acids in the liver of Oreochromis niloticus, this study compared the changes in fatty acid compo-
sition and the mRNA expressions of lipoprotein lipase (LPL), malic enzyme (ME) and peroxisome prolifera-
tor-activated receptor-alpha (PPAR-a) in the liver of Nile tilapia in saline water (levels 8 and 16) during a two
week salinity stress period. The results showed that the plasma osmolality in the salinity group rose to the highest
level in 12 h, and the plasma osmolality in the 16-salinity group was significantly higher than in the 8-salinity
group. Meanwhile, the plasma osmolality gradually decreased and tended to be stable in the latter stage of treat-
ments. Before 96 h, the content of saturated fatty acids in the liver of the salinity groups was significantly lower
than the freshwater group (P<0.05). After 96 h, they gradually recovered to the initial level. The content of
monounsaturated fatty acids in the liver of the salinity group was significantly lower than the freshwater group
(P<0.05). The content of long-chain polyunsaturated fatty acids (mainly docosahexaenoic acid DHA, Eicosapen-
taenoic Acid EPA, and Arachidonic Acid ARA) in the liver of the salinity groups was significantly higher than the
freshwater group (P<0.05). The mRNA expressions of LPL, ME, and PPAR-a in the liver of the salinity groups
was significantly higher than the freshwater group (P<0.05). These results indicate that the composition of fatty
acids in the liver and lipid metabolism can be impacted by salinity stress, which provides basic information on
lipid energy utilization in fish osmoregulation.
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