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B A s A VR, DT D82 = BRI 5 [ ke
i Ao S R 3ok = 0 S SRR R 7 1 R 1 T
O MM | SRS T 55y TR AR B A R 1) 3 7
FRGITRCR, A B T8 5 20 ZUR & 20 2L fid B
A RKPL xF a2, Menoyo 5T & B K
W BRAF R EE I T RPGFEEENLA T -3 REZA
T AR Wi R K-, I H 52 e 0k A 7 e A, 2
6~ Tl IR ] 7 A 0 Rl T P R ke L s T ) AR
2, Shi Z M5 % BU BRI BE R AR S 65 4 £ fiT
BERR T DUAR, JF e Hbi A bae g1 . R AHE Y
PEHR AT . FOFFI R BT AT R TR0 105 >k T
G LE PRI XS i AR B A | IR ZSAR AR DG SE ]
T microRNA 3K 1052

TR B HE S 6 1 AR B B R 0 Sk, i
R E AT HURRI A E R KB P A EHEE
TEH, SHRIRP R A e gE i s, F 2400
PR E DA 52 252, B an7e St iy ft A
HES SR B A R RE . JET RGN, £ R e
FIFBE . B TR B RIELEE S R 4, W
AOFRUESE, AR R THE . A5 d5 2
AUGE, At 20 S 5 0 R A H 0 =R
B, i anEgia i L ik, PRI Ew
RESZ I RE SRS, S8 17 00 A1) 8 A £ 7T 8 52 el
PRI ARG, T 52 ma HLAR S Tl s 09 FL L, 1
F % EUIF IR S, R P 50 mg/kg AN
100 mg/kg (1 LIL 1 R 65 1 25 {2 0 31 £ 34 & R
TEBER AR, e DL, 7E DR eh 3 il iy fE 23 52
My F A 28 ) A KRG IR AT &

AR H 02 s gl o ZEFF . KA
TH AR B AE AR o i AR RE R AR A
ZUBA . AR /K o I B 28 AR 35 A DG L A AN
microRNA ik 7K1 5210 .

1 S

1.1 AR &

SCEHEH 3 AR, B IH(FO) . AAF
T (TO)HIIEFRAF I (LO), Fe ik 4 Fhiaset. 3 Fhi
NRINE DT RR 2 a2 1 Fas, Hodb 3 gl iwbklr )
W 10%M FaRyhAg, J3A —AFBEI 10%0
WA 75 mg/kg MYMURRE (FO+PI), Gl &

&1 3 #himAsh RS ATER A B
Tab.1 Composition of fatty acids in 3 experimental oils
%
M ZOFm ERRAFIM

fish oil  tea seed oil linseed oil

BB iR fatty acid

Cioo 0 0 0
Ciao 6.45 0.03 0
Ciso 17.12 8.46 4.23
Ciea 5.98 0.13 0
Cino 0 0.11 3.98
Ciso 3.45 2.46 0.65
Cisa({fIfR oleic acid) 11.83 77.33 0
Cisa 4.98 8.98 8.12
Cis3(W B2 linolenic acid) 2.79 0.56 83.02
Cao0 0.79 0.33 0
Cao.1 0.23 0.52 0
Caoa (FEAE IO R 1.7 0 0
arachidonic acid)

Ca:5 (EPA) 18.98 0 0
Cao 0.09 0.06 0
Caa 0.36 1.03 0
C1.6(DHA) 24.79 0 0
Caan 0.46 0 0
BT total 100 100 100

FEAKFMZE 2 Fion. wlAm, B B8R 7 R
SIEIRAHAR T FES), SwIEIMA 40%1) 7K 4%
PR, BLRR BRI TOK BRI 2 ek rh, Bl
56 WU IRDE 34 B2 AR IR A T—80 "CUKAR & 1,
PR AT R o B I R 4 A T VLR 2= A
BEFWFFE e A7 o
1.2 AFEE

SR FH 2 AF 07 Ak 1 fRt SR A M A7 SR A S 5, HE
WA T WA W T K PR SR N W, SEES AR W
LT B2 e A B SR Ll = b7, IE I LR T,
SR B A DR R HE S 1 R LAE N S A EE,
TRl PR R X R A R R LR TN, BT K Sy
HARIER 24 h DL B FRK . SEBER 192 H g
HERE [24 8 0 (5.06+0.05) ], BEHLIMR 420, #4H3
G IR —FERL, B SE 16 HHEE,
FEFEAR AN 300 L, JEIBEALN 1 m?, KIRL N
20 om. ZKTHIECE I ARHIE rh AR B I SRS,
He & KT FH T AR S IS AU A AR A SR 1
W, SER KR R RRTE 28~30 °C RN
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Tab.2 Composition and nutrient levels of 4
experimental diets

g/kg; DW
TWiH item FO  FO+PI  TO LO
J5k} ingredient

fa ¥ fish meal 500 500 500 500
BERY starch 197.6  197.6  197.6 197.6
KREWFEEN 1724 1724 1724 1724
soybean protein concentrate
W oil 100 100 100 100
iR 445 Ca(H,PO,), 20 20 20 20
iﬁfjﬁflﬁ%ﬁﬁ?ﬁ?ﬁ*ﬂr 10 10 10 10
TR B 0 75 0 0

potassium iodate?, mg/kg

EFEIKF nutrient level
MEHE crude protein~ 487.4 4785 4579 489.8
HEW7 crude lipid 1155 119.7 1289 1172
MK 4 ash 39.6 37.8 355 394

T BURRHY A R (per ke): 4EAFE A 600000 1U, 4E/EFE Ds
100000 TU, 4E/E# E 4000 1U, 4% K 600 mg, 4iEE B,
300 mg, 4EEE B, 800 mg, 4EEE Bs 1000 mg, 4iEE By,
2.0 mg, JEFEBERE 2800 mg, d-£5-1Z RME 1800 mg, MR 32 mg,
EYE 2.0 mg, PRI 12000 mg, ¥ Fe 10020 mg, 4
140-260 mg, % 6320-9480 mg, 4% 6010 mg, Ml 98 mg, fiff
28-44 mg, 17200 mg. ) %: Enhalor, @M, JtL5t.

ZHLER P : ACS reagent, =99%, Sigma-Aldrich, | .

Note: ' Mixes diet composition (per kg): Vitamin A 600000 U,
Vitamin D; 100000 IU, Vitamin E 4000 IU, Vitamin K; 600 mg,
Vitamin B; 300 mg, Vitamin B, 800 mg, Vitamin Bs 1000 mg,
Vitamin B, 2.0 mg, Nicotinamide 2800 mg, d-Ca-Pantothenate
1800 mg, Folic acid 32 mg, Biotin 2.0 mg, Ascorbic acid 12000 mg,
Fe 10020 mg, Cu 140—260 mg, Zn 6320—9480 mg, Mn 6010 mg, I
98 mg, Se 28—44 mg, Mg 17200 mg. Producer: Enhalor, Tongzhou,
Beijing.

% Potassium iodate: ACS reagent, =99%, Sigma-Aldrich, Shanghai.

PR . BRI AR 1 ¥K(9:00 F1 19:30),
ISR M, AR R 2 T IR R
FREE R4S B, FHF 00 57 b i &Kk it
TS B 3% SR, 1 R B ROK, sz bR
0 AT R K I BE, M 66 d.
1.3 HmXE&E

FHERFE 24 h, REMGMRELE, Z
Je WEEAR P BEALEER 5 HAEE R MR, BT
AR L T, BFP 3000 r/min .0 5 min
WeAR MK, =2 )5 A JF B S E A 1 21, R
HUEE o Je BRI A0 i 3 20 243 31) 1 4 4 I

SEWT, I TAHLY o0, FFIBGR 2 I 2H 2
FH W R % 5 B T80 CHAGIR KA A, T
JREER DO E B PCR 7047 o
1.4 EFEI 7 RERNE

TR L LR 7 AR K 5 D 7
PR o MUK ELE 500 CiftT, RAULKE
S0 I A2 ML A (Kjeldahl Nx6.25), 5 i i
UDK-152 RS (VELP, &), KNG 7 i 75
BN RAMEIEIFTH Soxtec Avanti-2055 &4
(FOSS Tecator AB, %ij#), SRR sU# A T
RIS BT B R0 G o A I R ) H vk =R . SR
[ P 0 2] 2 2 o, R A DR D R L R o R 4E
RIWNE LIl Y SR VTS
1.5 EERESH

FHZEGE 1 PCR J7 553 0%k G A AR OC ik
PR FROIR R IBCER 25 26 1 B IR (THRSP) | Pt 5Ll g
A FALHE 1 FEHNACOXT) . LA A BRAILEE A
B (ACACA) . BT 45 B i sk 7 1 4R
KI(SREBF1). BRNiTR & Wi EE K (FASN) . %1k
Yy it 1A 16 G ) VAT 2 A S TR (PPAR) L PR B e
FRomE 1 JEIN(CPTT) . BEAEAATE A & BUBHCHER
MR BT 1 3K (ACSLI) FIUR i PR 25 45 4 1 3L A
(FABP), X —2E ARG U RNA, 4G
microRNA-23b . microRNA-107 . microRNA-122 .
microRNA-499 . microRNA-33 . microRNA-10c .
microRNA-31 . microRNA-92 . microRNA-217 #
microRNA-363 A FHXT F2 18 5 EA A

JH TRIzol® Reagent (Ambion, CA, USA)M
AR AR BB RNA, 22 B8 U I - E A7 31
FFLH 44 HL 1000 ng S RNA, i B Oligo (dT)s
311 RevertAid First Strand ¢cDNA {#| &
(Thermo Scientific, i, H1E)G K cDNA, Xf T
microRNA, it Mir-X™ microRNA First-Strand
Synthesis Kit (TaKaRa Biotechnology, Ki%)i#f17id
st . LN FRIA R TB Green™ Premix Ex
Taq™ II (TaKaRa, Ki%, E)XF&HAT, LU -
actin Al U6 RNZILA, i F MyiQ2 Two Color £
9t PCR X (Bio-Rad)i4T PCR #24F, FrH
M55 T 3 3. JOLER PCR RWARRFA: 95 C
WAEME 30s; 95 CAEME 55,55 CiBk 305,72 C
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Tab.3 The primers used for real-time qPCR

HA gene

B¥) 4 FK primer name

%1 (5'-3") sequence (5'-3")

fEZEACI A lipid metabolism gene
HRBRIR & 8 THRSP

BE iR & Wl FASN

Tt HEAH G A 5 S BE KW 5T 1 ACSLL

RSAR R L 2 1 CPT1

& B 5 TR 45 A 5 547 1 SREBF

THRSP-5-49
THRSP-3-289
FASN-5-3575
FASN-3-3871
ACSLI-5-649
ACSLI1-3-936
CPTI-q5-1033
CPTI-q3-1307
SREBFI-5-3773
SREBFI-3-4097

CAACAGCCAGCATCCCT
GACCCTCCATCGCAAGT
TCCTGGTCTCCTAAACACTCA
TCGCCAAGCATTTCTCCT
TGACAATGGCTGGTGAC
CCTGTGCGAGTTTGAATAT
GCCGTTATTTCAAAGTCTGTC
ATCCTCTTCCCTGTATCCCT
TATTGGTCCATTTCTCCAGCCTTCT
CCAGCACTAACACTGAGCCCTTC

REWIMRZE &1 FABP FABP-5-152 AAAGGGCAAGGACATCA
FABP-3-309 CAACAGCCTTGACCTTCT
TR BE A FALEE 1 4COX1 ACOX1-5-295 GACTGCAAGGTTCCTGGTC
ACOXI1-3-552 CATGAATCCTCCTGGCTC
ZEEHIEG A RILHEE A ACACA ACACA-5-1278 TGCGACCTTAGTGGTGTTT
ACACA-3-1529 ATTACGCGGATGTCTTTGA
it AP B R B WS A2 AR PPAR PPAR-5-80 TCACTCCCATTCCTTCG
PPAR-3-393 AAGCCTTGTCTCCACATAC
WS reference gene
BB B-actin p-actin-5-162 TCCTGACAGAAAGAGGCTACA
f-actin-3-382 GGATGGCTGGAAGAGGG
/Iy RNA microRNA
MicroRNA-33 MIR33-FF GTGCATTGTAGTTGCATTG
MicroRNA-122 MIRI22-FF TGGAGTGTGACAATGGTGTTTG
MicroRNA-31 oan-miR-31-5p AGGCAAGATGTTGGCATAGCTGT
MicroRNA-217 bfl-miR-217 TACTGCATCAGGAACTGATTGGA
MicroRNA-107 cfa-miR-107 AGCAGCATTGTACAGGGCTAT
MicroRNA-23b cfa-miR-23b ATCACATTGCCAGGGATTA
MicroRNA-363 cfa-miR-363 AATTGCACGGTATCCATCTGTAA

MicroRNA-92 tgu-miR-92-2-5p GTGGGGATTTGTTGCATTACTT
MicroRNA-10c aca-miR-10c-3p ACAAATTCGTCTCTAGGGGA
MicroRNA-499 aca-miR-499-5p TTAAGACTTGCAGTGATGTTTA
WS IEH reference gene
U6 UG6F CTCGCTTCGGCAGCACA
U6R AACGCTTCACGAATTTGCGT

FEH 30 s, 30 DMER; 65 TR 5,95 TR 5 s.

1.6 HLEAZFEHT

R IR AR — V2L Gt (AT Hp A2 T B A
SRS RA2Es o5 T LA Kl Rt DI Rl 77 TERAE RAAR €
4 CHEFIEE T 4% 2R PMEN 24 h, RIFFEA
70% BRI ORAF o UJHZY 2 mm J5 % TR A 3

HANZME CBEHIK . —HAREN] | RIS

PEATALIE, Te A B AL HE AL A 2 SV A, R

IEHAEEYI AL, VIR S um R, RIEHEE
T 45 CAAMIRKETF, HE&M APk, 58T
65 CHEF™ 4~6 h T, Z G TR ARE L
e, foJa PRI E R o fF IE B YO0 B
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(DM-4000, k1) T WMEHLILE K254 . FFRE4
Y RPN S % Tan Z SR, i
DI 2% Uran S5V ST (905 125, %6 B5RH
E(MF), MRAIAE(GO). FHJZEWLP)., & L=
L (SNV) Fl I iR M 67 41 M (EG) 55 98 A5 247 4T 47,
SEEARA 1 5, FoRALEEMIER, &Eah s
gy, NIRRT
1.7 tES5%it

FEAEFR AR T 5 4 K % (SGR,
%/d)=(InW~InWp)x100%, Hrh w, HEMKE, W,
RRIRIRTE; R RB(FCR)=F/G , Hp F M
BTy e s, G W E; IS F(SR)=L K4,
W R/ w s R R ELAL, %)=wi/ <100,
Hv w, hipiEE, w, IARIKE, KL HSI,

%)=Wn/Wx100, X H Wy RIFREEE, W, R IKE
e FH 272405 B0 98l B PCR BB HEAT 4007,
3 LA B-actin F1 U6 J& K 1 335K AR Ry AR
BTN microRNA FEik /K EmIbRE, K
JH SPSS 19.0 347 B R 3= J5 2243 B (one-way
ANOVA), 25D HIEAREZE (X +SD)FR IR .

2 EREHSW

2.1 FAEEAEKIERNE

ik KIEARS TR 4, 5 FO 41MLL,
FO+PI fil LO 41 HA BAK B A5 #4(P<0.05), [RIAT,
FO+PI Al TO 2 HA BARM A LE(P<0.05), HE%L
MR, WHE, HER. et R, R
FRA F8 BOAE A5 Ab LA (0] TG &b 35 22 53 (P>0.05)

x4 FREHPEEHRES KIEFNFM

Tab. 4 Effects of experimental diets on growth performance of Pelodiscus sinensis

n=5x*SE
WiH item FO FO+PI TO LO
] /g initial body weight 5.08+0.015 5.084+0.031 5.07+0.025 5.03+0.038
K Hi/g final body weight 10.90+0.19 11.2940.61 10.85+0.11 11.14+0.53
At /g weight gain 5.82+0.17 6.21+0.61 5.7840.10 6.10+0.50
HEE /g food intake 13.98+0.42 16.20+0.90 14.49+0.26 15.63+0.98
Fi 8 A K %R /(%/d) SGR 1.25+0.024 1.30+0.087 1.25£0.016 1.30+0.069
Tkl Z % FCR 2.40£0.050 2.68+0.38 2.51+0.052 2.59+0.23
fEE R SR 0.85+0.043" 0.63+0.038" 0.71x0.020% 0.69+0.035°
W ta 5% 11 2.25+0.12 1.97+0.15 2.09+0.18 2.17+0.074
JHF A E/% HSI 4.30+0.084" 3.80+0.048" 3.77£0.083° 4.03+0.18%

TE: [T NG S0 32 7R 4L 10] 24 57 883 (P<0.05). FO-fia i, LO-E BT, PI-BER 4N, TO-Z K.
Note: In the same row, values with different small letter superscripts are significantly different (P<0.05). FO-fish oil, LO-linseed oil,

PI-potassium iodate, TO-tea seed oil.

2.2 MR

MR 4 FhAS ) G]G0 r A e 5 1 I v o 2
B L R BN v =R K T R (] 1),
23 BERGHEHXEERZEE

FO+PI 3 Nl T rh4e%k ACACA 1 THRSP
3 D kK (| 2), W FE T h e
microRNA-23b. microRNA-107. microRNA-122 F
microRNA-499 /3238 7K (K 3), [FIf TO BE T
T AR ACOXT MYFER AR (K 2), iR
Z T % microRNA-23b Bk KE(F 3),

HABHRZEAC A S IE R AT microRNA fY 3k /K F
ANAZ R A RN R T ) 52 )
24 HFREEFRAENALESS

FO 21 1% v A B R M S AR U0 1 Sl 7 240 JH
FHE IR 2 ULV, K 4), FO+PI 4 (1) e st
B T IO 440 6 PR R 2 e 0>, {0 i T 4 R X
AL, HEEHS) 8 2 H N 40, TO 4119
JHF- 200 16 P A T /s ELES /b, T A 4 3 i
Y MO (N B 30 22, LO ZH 240 0 S 23 M Ak (V) ™
JHF 1 5% 4 R L P9 A i 4 A
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< 10 - mm IfUAH glucose
g 5 . EE B total cholesterol I
g 8 gl D HM=ER tiglyceride

Q
T E 6t
X3
EE a4
5
23

<0

FO FO+PI TO LO
TERH diet group

L1 S Dt X v e o e i 3% v AR
S L RN 3 = KT A R
FO: i, LO: WERRFFIH, PL: BUARER, TO: ZSHFih.
Fig. 1 Effects of experimental diets on plasma glucose, total

cholesterol and triglyceride level of Pelodiscus sinensis
FO: fish oil, LO: linseed oil, PI: potassium iodate, TO: tea seed oil.

60 - m ACACA = FASN
a m ACOX! = PPAR
S 50t _mACSLI = SREBFI
2 = CPTI . wm THRSP
0H 5 40 m FABP
X5
® o 30
7 &%
Bz 2 20 *
=3 *
T}’ 10F ﬂ
0
FO FO+PI TO LO
TAPRHE diet
B2 SEEG IR s AR R 2R g A 56 L A
FIE K B3
FO: fajf, LO: TERRAF, P WUER Y, TO: ZS¥Fi.
FETE I AR * R 5% R4 (FO) A L 22 57 2.3 (P<0.05).

Fig. 2 Effects of experimental diets on lipid metabolism-
related genes expression level of Pelodiscus sinensis
FO: fish oil, LO: linseed oil, PI: potassium iodate, TO:
tea seed oil. Values with * are significantly different
from the control group (FO) (P<0.05).

ML 4 F i de ot e A R i i T I AL SR S
FEER A T (8 5, F5), RS HHEE Y
EHL AR (GO) . B JZ(LP)., 4k b
)25 L (SNV) TG i A 40 i (EG) 2 E I it 25 5%,
B FO H Y R EAE (MF) /- B2 %5 T TO 41, H
20 51 2 18] G W 35 25 5%(P>0.0.5).

3 it

3.1 AR X i A EE A RIEAREY R0
T a2 il J R A A B 2K Sl 4 R A SC
Bk, ARCEESH ORISR . AT

—
(=)

r mm MicroRNA-33
= MicroRNA-122
mm MicroRNA-31

8 [ = MicroRN4-217

= MicroRNA-107

6F mm MicroRNA-23b
== MicroRNA-363
=) MicroRNA-92

4 - wm MicroRNA-10c

= MicroRNA-499

LERGESny i

relative microRNA expression

FO FO+PI TO LO
1Ak diet

CERE S e SIS TS ST ES
/N RNA Rk IKF- 1 2
FO: fih, LO: WWARATIH, PL BAERER, TO: ZSFFih.
FETE I AR * 2R 5 %) IR 4 (FO)A L 22 57 2. 3 (P<0.05).
Fig. 3 Effects of experimental diets on lipid metabolism-
related microRNA expression level of Pelodiscus sinensis
FO: fish oil, LO: linseed oil, PI: potassium iodate, TO:

tea seed oil. Values with * are significantly different from the
control group (FO) (P<0.05).

SRR, AR 3 FPAELRE I G B A A R
oL OEER . FREARKER BRI X
AR bR A W2, X5 SRR g R 3
i Mourente 2517 Wassef 2 VMRFSY % 300 Bk
K190 B AR a3 A 2 51 BR U 85 (Dicentrarchus
labrax L)% k85 (Sparus aurata) =1 FIPEGE R
Ak, XFHMGE | FREARKRE . R ICE
FF; Han POV ZORE A R R o £ i 2 B
ZEHFI XT 42 32 % AE 4 (Oreochromis  niloticus) 4
KR T AT S0 IeAh, TIpsaE g o DL R
TH A TR R R B9 45 £f1 (Rachycentron  canadum)%))
O AF IS R Tl 33X 5 AR 5250 25 B RROFF I
BF 2 AR T HEEE AT R B, A —uE
WF5E 5 3% — 45 59 A H4F, 10 Benitez-Dorta 2522
A Liu ZEPHE 0 RRORE I AR 4 a3 6 2E Py i R
. H ff (Solea senegalensis) Fll 2 32 3 (Acipenser
baeri) Wi A= K FIAETE R0 FH 0, Li PR
T, TPBHES I 4% ) RRFF IR B2 5 T AR ARG
Y T GhAE BB (Pelteobagrus vachelli)HTIA
Ay, MIMEE S TSR, SRR 35
KIFTRESE A . I ARSI R0 S5 1 S T R
Y, ARSI EE IR LB, MR PR AR
THEES AR L, 8 R A5k AT BRI T AR i AE
JFE 69 TR, X5 Kim 28 2% 826 8 i %
CS7BL/6J /)N A AL AR I 45 2R — 3
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Ry

»

o B Sptr
L pm l
Pl 4 AN [l DR A v e A BT HUE 20 2127 U1 A (HEE)
FO: i, LO: SEIFRAFM, PL BLERHR, TO: ZobFil. R OHT Sk 7 MR IR 2 (LY) . R (N) .
AR B Al(V) . TSR (HS). IR 100 pm.
Fig. 4 Histological sections of liver of Pelodiscus sinensis (HE) fed with different diets

FO: fish oil, LO: linseed oil, PI: potassium iodate, TO: tea seed oil. Black arrowheads point to lipid vacuole (LV),
nucleus (N), cytoplasmic vacuolation (V), hepatic sinus (HS). Scale bar=100 um.

N a

B 5 TR)mDRE 2 H A A B i 41 212 V) | (HE)
FO: fijh, LO: ERRFFH, PL: MLERER, TO: A5k, MRAHF I8 M EH)ZLP). 4IAEE L4 HL(SNV),
FHIERE 4 (MF) . PRARAIIE(GC) . R MR AIMI(EG). ELBIR: 100 pm.

Fig. 5 Histological sections (HE) of intestine of Pelodiscus sinensis fed with different diets

FO: fish oil, LO: linseed oil, PI: potassium iodate, TO: tea seed oil. Black arrowheads point to lamina propria (LP), supranuclear

vacuoles (SNV), mucosal fold (MF), goblet cells (GC), eosinophilic granulocytes (EG). Scale bar=100 pm.
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Tab.5 Mean parameter scores in intestine histology of Pelodiscus sinensis fed with different diets

n=5x*SE
WiH item FO+PI TO LO
ZH 44 4% mucosal folds, MF 1.47+0.00° 1.40+0.00" 1.20£0.12° 1.40+0.00"
MAR AL goblet cells, GC 1.40+0.12 1.47£0.18 1.204£0.12 1.40+0.31
[#14 )2 lamina propria, LP 1.73+0.24 1.60+0.12 1.73£0.18 1.67£0.18
¥ b #Y25 1 supranuclear vacuoles, SNV 1.27£0.07 1.2740.18 1.13£0.07 1.13£0.07
KR R 4N eosinophilic granulocytes, EG 2.00+0.12 1.73£0.13 1.93£0.07 2.07£0.07

712 FO-faih, LO-3F BRAFI, PI-BFRET, TO-ZHF . $E4r5 % Uran 208 (7 ek, MBS M 1 AF (R IER), ImEih s

Or (7NN AL fig ).

Note: FO-fish oil, LO-linseed oil, PI-potassium iodate, TO-tea seed oil. The evaluation was on the basis of the method developed by
Urén et al'"®!. Normal structure was scored as 1, while severe enteritis was scored as 5.

FEARMFEH, RPN 75 mg/kg MLFEAR T
HE ¥ 75 %, [HAF Gensic ZEPOURHF 58 & #A,
WT 85 (Oncorhynchus mykiss) 59t F H 8 i il fig 1
THK . IR ABRBIEEE 11, Witt 2526
JE AL & B By R S TR D R
(Polydactylus sexfilis) 41 fi 1) B 1% R I 4ig #F H 4=
Ko ARTEFFEANHEE AR, N REEH T
o i P A AR R, X —EEPEC R RV VE
5 (Gadus morhua) 433 TIES, ASLh o 1
FEW, R hn o e AR B W 2 BRI T AR
HEEE IR L, I B> T I &40 e r i == 91,
16 7~ WL B0 RT BRI T AE S RE R BB DT AR 2B, %
7 0 5 T R UE Aghwan 25 P8HG S206 248 HUR
ABAF A, 77 A 22 5 10 i DR AT R 2 ) 500 A 28 AR
fns AR, DA R 25 5 .
32 ARMEMPEEREERBEEXERR
microRNA 3Ri% Z /)30

ARELIME T 9 A5 He Wi AU AE G K i 5=
KK, Hid 58 5 A IE [ A A S 1Y R
THRSP . ACOXI1 .ACACA .SREBF1 .FASN 1 PPAR,
SRR Wi A D CPT1L Rl ACSLY, SHE iR
Wik e FABP, THRSP JEPR SRR Ry R g
PR NG spotl4 B, B2 TR RIS T RIL,
SRR B AE B X R P Acaca Eg i
1R D\ Sk A5 B A O B PR SR i, X B 7 1R P 2E 0 6 B
HEBEMEMACY, Acox] ZARMITR B-AMH—
A N R, EAER . B ARMEY
b SR ER A B i = BED U IAR 5P [

5 W £ Yl R AILRR B0 0 2 T O T Th A2 THRSP
Ml ACACA FEH W FRIXAKF, BRI IR %
T T AR ACOXT BER R IAIKF, R i
TR A5 TR BRORE AN S K i1 | A 8 SR T s 5 1t
b, 31X 5 1 R A L AH B EAIE
MicroRNA J&—ZRKEHN 19~25 MEHBR M
B4 RNA, W] LATER: S5 KP4 B R 3Rk
AT R, KNS microRNA-23b BE 2 FEAIK
R BRI Y I =R K F-, 98 A v I T A
i, FRACILERY, MicroRNA-107 #5438 5 g 107 1R
H A, TEERER B AP #iAPY . MicroRNA-122
TE B H e Sk e e 3k, 2 5 ) L] e R s iy
R W) 1, AR BB BT I 5 Rl 1D IR 5 R L [ e
A R ST TP MicroRNA-499 55107+ 40
Mg . e SC, RIFREfEHE NCTC1469 41
LAY 2 2 35 17 5 3 B RO 45 ). MiicroRNA-33
308 3 8 24 A A R T TS R A AR A4 L A O [
B B M7 . ASEE T ik 5 ALK
microRNA-10c . microRNA-31 . microRNA-33 .
microRNA-92 . microRNA-217 1 microRNA-363 3t
10 5 g BRI AH € microRNA Ay XK. %
BLA IR A LR AR i 32 B T A2 microRNA-
23b, microRNA-107, microRNA-122 F1 microRNA-499
1R, 78X JLA> microRNA AJ g5 rh4E
BRI G, XAFE microRNA 2 5 A )
R 107 12 L 1 5 B R A 9 5981220 s 4%
Kl B8 T A AR microRNA-23b 63k KF-, Rl
Hh AR B JEE A M b T S B, X S AP BE
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5 14— 151 & ) 2T BIF 5T 48 SR — 55
3.3 FEEERTREMBZEAAZ ST

RIS R R, FERINES T R
F AV I ASAT 0, 5 1R TR 0 40 A P B
WAL, PR HFIERG D A R, X ET
(A LY S 3 FRAT R A5 BIRIE S o [) H I J  3pk R L
IS | R O 200 B T B AR A, RIS Sl 22,
SRR 0 2E 400 B TR S v Ak e e, ORI SR K,
PRI (] EsF 45 o ey R R A L S 0 ST BRI 5 |
T 2 O R R S A, X T RE R 2 5 | e A
BEAP I RAR IR R 22—

4 it

e LRZE R, At 458 mE
HOAS I 10% A [R) 2 3 Al (A . AR AT R AT
TFIAR AN 75 mg/kg LR HH 0T FHEE A K TG B 3%
SENA, E SRR T R R B0 AT T A B HE B 1Y
AETE R, USRI R0 2 ik /> T 28 T O 1
REMT A B
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Effects of dietary lipid sources and potassium iodate on growth, sur-
vival rate, liver and gut histomorphology, and lipid metabolism in ju-
venile Chinese soft-shelled turtle (Pelodiscus sinensis)

LU Yi', GAO Youling', WANG Shuitao', CHEN Peizhuang', SHI Weida®, GUO Jianlin?, WANG Gang®, QIAN
Guoying'

1. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China;
2. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China;
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Abstract: This experiment was conducted to investigate the effects of different lipid sources and potassium iodate
in diets on the growth, survival rate, liver and gut histomorphology, lipid metabolism gene expression, and mi-
croRNA expression of juvenile Chinese soft-shelled turtle (Pelodiscus sinensis). Four diets were prepared on the
basis of fish oil (FO), fish oil + potassium iodate (FO + PI), tea seed oil (TO), and linseed oil (LO). All diets con-
tained 10% oil and potassium iodate with the concentration of 75 mg/kg. The diets were fed to the turtles (mean
body weight: 5.06+0.05 g) for 66 days. The results showed that the survival rate of juvenile turtles in FO + PI and
LO groups was significantly lower than that in the FO group, and hepatosomatic index (HSI) of the FO + PI group
and TO group was also significantly reduced. There were no significant differences in plasma glucose, total cho-
lesterol, and triglyceride levels among the groups. Turtles fed the FO + PI diet significantly downregulated the
gene expression of THRSP and ACACA, and upregulated the expression of microRNA-23b, microRNA-107, mi-
croRNA-122 and microRNA-499. The TO diet significantly downregulated the expression of ACOXI and upregu-
lated the expression of microRNA-23b. There were fewer lipid vacuoles in the liver cells from the FO + PI group
and the TO group. In addition, the TO diet significantly altered the morphology of mucosal folds in the intestines
of the turtles. It was concluded that different lipid sources and potassium iodate in the juvenile turtle diets had no
significant effect on their growth. However, linseed oil and potassium iodate affected their survival rate, while tea
seed oil and potassium iodate influenced lipid metabolism in juvenile Chinese soft-shelled turtles.

Key words: Pelodiscus sinensis; oil; potassium iodate; growth performance; lipid metabolism; gene expression;
microRNA
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