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Tab.1 Ingredients and composition of experimental diets
% dry matter basis
ingredient dietary group
FO VO
soy protein concentrate 500.0 500.0
dextrin 240.0 240.0
a- a-starch 50.0 50.0
cellulose 50.0 50.0
! mineral mix' 40.0 40.0
? vitamin mix® 20.0 20.0
choline chloride 0.8 0.8
dicalcium phosphate 5.0 5.0
C vitamin C 0.2 0.2
L- L-lysine 5.0 5.0
DL- DL-methionine 5.0 5.0
betaine 3.0 3.0
Cr,03 2.0 2.0
fish oil 80.0 0.0
canola oil 0.0 28.5
perilla oil 0.0 51.5
proximate composition
dry matter 910.0 907.8
crude protein 351.0 352.6
crude lipid 80.5 80.2
ash content 75.5 71.5
1. 100 g, 30 g, 8g, 30 g, 2g, lg, 500 mg, 40 mg. 2.
A 4x10° 1U, D, 2x10° 1U, E60 g, K;6g, B17.5g B, 16 ¢ Bs 12 g, By, 100 mg,
88 g, 36 g, 100 mg, 100 g, 200 g. .

Note: 1. One kilogram of mineral mix containing the following: K 100 g, Mg 30 g, Fe 8 g, Mo 1 g, Zn 30 g, Mn 2 g, Co 1 g, I 500 mg, Se 40 mg.
2. One kilogram of vitamin mix containing the following: A 4x10° 1U, D; 2x10° IU, E 60 g, Ki6g, B 7.5g,B,16¢g, Bs 12 g, B, 100 mg,
nicotinic acid 88 g, calcium pantothenate 36 g, folic acid 2 g, biotin 100 mg, inositol 100 g, C-monophopholipid 200 g. Supplied by Chengyi

Co., Ltd., China.

1.5 RNA

Trizol

RNA
[S-actin
(Real- time PCR)

NKA (GeneBank
(EU107278.1)

PCR
(Invitrogen,
RNA

gDNA

(Cry M

EU107280)

cDNA
PCR
NKA

[-actin

b

2 Real-time PCR : ddH,O 6 pL,
SYBR Green Supermix 10 pL, (10 umol/L) 1 pL,
cDNA(10 ng/pL) 2 pL 1 94°C
5min; 95°C 10 s, 60°C 20 s, 72°C 20 s, 45 ;
95°C 5s,65°C 1 min, 40°C 10 s

3
1.6
- (Y+SE) |

SPSS 17.0 (ANOVA)

, 0.05
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2 VO FO 32 20
)1 10 (P<0.05),
(P>0.05)
, 32
20 (P>0.05),
(P>0.05) , , 10 (P<0.05, 3)

F2 XEHBEFRILNEE PCRIY

Tab. 2 Primers for real-time PCR determination of the key enzyme genes expression

transcript primer (5'-3") sequence (5'-3") GenBank accession no.
NKA S TGGTTCCCGCCATCTCTCT
NKA EU107280
NKA A TCAGCAGGTCCATCGGGTAG
BS CTTCCTTCCTCGGTATGGAGTC
p-actin EU107278.1
BA AGGTGGAGCAATGATCTTGATC

x3 FRLBEBMETFEFKERMENEMLER

Tab.3 Growth performance and proximate composition of Siganus canaliculatus at different treatments

n=3; x £SE; % %wet weight basis
treatment
growth performance 10 20 32
VO FO VO FO VO FO
/g initial body weight, IBW 17.59+0.34 17.96+0.06 18.04£0.29  18.37£0.18  18.40+0.32  18.200.16
/g final body weight, FBW 34.37+0.58° 37.98+2.24° 43.94+0.85"  46.99£0.90° 42.79+2.38"  46.28+0.92°
/% weight gain rate 95.38+8.51°  111.48+13.21° 137.17£7.09%®° 151.95£2.73" 138.88+4.40" 158.10+2.89°
/ (%-d™") special growth rate 1.16+0.04° 1.33£0.11b° 1.54£0.13™  1.65+0.02"  1.52+0.05  1.69+0.02°
feed conversion ratio 1.744+0.03 1.734£0.06 1.76+0.04 1.78+0.05 1.80+0.08 1.87£0.07
proximate composition
moisture 71.13£0.43° 71.34£0.59° 69.14+0.81°  67.51£0.41° 65.64£0.41° 67.18+0.85"
crude protein 17.50£0.44° 17.92+£0.45®  17.95+0.42™ 19.4420.18" 19.11£0.76"™  20.16+0.59"
crude lipid 9.38+0.33" 9.16+0.33° 11.08+0.78*  10.89+0.12*  12.10+0.69*  11.52+0.22°
ash 3.18+0.16" 3.01£0.16™ 2.46+0.28"  2.30+0.39°  2.85+0.11°  2.51£0.09°
: (P<0.05). (%)=100x( - ) ;
(%-d™")=100x[In( )~In( )V ; = (g ) (g )-

Note: Values within the same row with different letters are significantly different (P<0.05). Weight gain rate (%) =100x(FBW-IBW)/IBW.
Special growth rate (%:d™")=100%[In(FBW)-In(IBW)]/days. Feed conversion ratio= dry feed consumed (g)/wet weight gain (g).

2.2 , n-6 LC-PUFA FO (P<0.05)
4 2.3 NKA
, FO VO 1 , , VO NKA
, (saturated FO (P<0.05) FO
fatty acids, SFA) (monounsaturated LC-PUFA (EPA DHA) NKA
fatty acids, MUFA) C;s PUFA LC-PUFA , VO FO ,
, , 10 NKA 20
10 n-3 LC-PUFA  n-6 LC-PUFA 32 (P<0.05), NKA
20 32 VO (P>0.05)
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Tab.4 Main fatty acids composition of phospholipid in experimental diets and gill of Siganus canaliculatus at different treatments (%area)

n=3;x +SE
treatment
dietary group 10 20 32
VO FO VO FO VO FO VO FO
C18: 2n6 22.43 3.87 0.16+0.02° 0.09+0.01° 0.1+0.01% 0.04+0.01° 0.11+0.03% 0.02+0.01°
C18: 3n6 0.27 0.18 0.21£0.02* 0.16+0.00* 0.20+0.04® 0.10+£0.00* 0.18+0.06™ 0.09+0.02°
C20: 2n6 / 0.05 0.28+0.02° 0.10+0.00° 0.23+0.02° 0.09+0.01° 0.27+0.05" 0.09+0.01°
C20: 3n6 / 0.07 0.27+0.02° 0.18+0.01° 0.21£0.01% 0.12+0.00° 0.20+0.01% 0.12+0.01°
C20: 4n6 / 0.64 0.59+0.02 0.52+0.03 0.55+0.03 0.50+0.02 0.54+0.04 0.51+0.02
C18: 3n3 38.08 3.75 12.35+1.18° 0.76+0.08° 8.73+0.41° 0.59+0.01° 7.09+0.29" 0.60+0.09°
C18: 4n3 / 1.95 2.13+0.32% 0.28+0.05¢ 1.66+0.04° 0.20+0.00¢ 1.16%0.03¢ 0.15+0.02¢
C20: 3n3 / 0.14 0.10+£0.01° 0.16+0.03" 0.08+0.01° 0.08+0.01° 0.06+0.00° 0.08+0.01°
C20: 5n3 / 7.83 0.4240.01° 0.67+0.02° 0.38+0.03" 0.48+0.01* 0.41+0.01° 0.50+0.03*
C22: 5n3 / 0.69 0.23+0.05 0.33+0.03 0.28+0.02 0.24+0.02 0.24+0.04 0.34+0.02
C22: 6n3 / 11.86 6.98+0.19° 10.55+0.22° 6.00+0.28¢ 8.25+0.09° 5.20+0.15¢ 7.65+0.02°
SFA 13.38  26.11 61.9242.73¢ 75.51£0.65% 64.71+1.48% 73.36+5.22% 64.20+1.10% 77.1241.54*
MUFA 1594  19.33 13.08+0.30* 11.17+0.85° 13.79+0.94* 10.61+0.62° 15.66+1.66" 12.76+0.47°
n-6 CISPUFA 22.70  4.05 0.37+0.04* 0.25+0.01% 0.30+0.03* 0.14+0.01° 0.30+0.09* 0.11£0.01°
n-3 CISPUFA 38.08 5.69 14.48+1.50° 1.04+0.13¢ 10.39+0.37° 0.80+0.02° 8.25+0.16° 0.75+0.07°
n-6 LC-PUFA / 0.76 1.3240.01° 0.89+0.04° 1.17+0.02° 0.72+0.05¢ 1.16+0.03° 0.74+0.01¢
n-3 LC-PUFA / 20.72 7.73+0.23¢ 11.71£0.26° 6.64+0.28¢ 8.96+0.21° 5.9240.13¢ 8.47+0.01°
(P<0.05).
Note: Values within the same row with different letters are significantly different (P<0.05).
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Fig. 1

canaliculatus at different treatment

Na'/K'-ATPase
(P<0.05).
Enzyme activity of Na"/K"-ATPase in gills of Siganus

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

2.4

NKA mRNA

NKA mRNA
, VO

NKA

Na'/K*-ATPase mRNA

(P<0.05).

Fig. 2 mRNA expression of Na'/K -ATPase relative to S-actin
in gills of Siganus canaliculatus at different treatments.
Different letters show significant differences between different

groups (P<0.05).

mRNA

(P<0.05)

10

FO
, VO FO ,

NKA4 mRNA
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Abstract: To explore the relationship between osmoregulation and long-chain polyunsaturated fatty acid
(LC-PUFA) biosynthesis in rabbitfish (Siganus canaliculatus), an 8-week feeding trial was performed in juvenile
rabbitfish with diets that contained fish oil (FO) or a blend of vegetable oils (VO; perilla and canola oils) at three
salinities: 10, 20, and 32. The growth performance, fatty acid composition of gill phospholipids, and activity and
expression levels of gill Na”/K" ATPase (NKA) under different treatments were analyzed. The results showed that,
at the same salinity, there was no effect of dietary lipid source on growth performance (P>0.05), whereas n-3
LC-PUFA content in gill phospholipids in the FO dietary groups was significantly higher than those in VO treat-
ments (P<0.05). In particular, although the contents of n-6 LC-PUFA in VO-fed fish were lower than in FO-fed
fish, the opposite was observed for n-6 LC-PUFA contents. Furthermore, the activity and mRNA expression levels
of gill NKA in VO groups were significantly higher than those in FO groups (P<0.05). Under different salinities,
the growth indexes at a salinity of 10 were significantly lower than those at salinities of 20 and 32 in both dietary
groups (P<0.05), whereas the LC-PUFA contents, and activity and mRNA expression levels of NKA in fish fed
VO were significantly higher than that in fish fed VO (P<0.05). In addition, there were no significant differences
in either of the higher two salinities treatments (P>0.05). The results indicate that a salinity of 10 may not suitable
for rabbitfish culture. Furthermore, FO-derived diets can improve n-3 LC-PUFA content in gill phospholipids,
which helps maintain membrane lipid fluidity and osmotic balance. Alternatively, VO-derived diets can regulate
osmotic pressure by synthesizing n-6 LC-PUFA to up-regulate NKA expression and activity.
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