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et ks’ kg FERT X W
{75 G N TR G VS ST =
(LRIR TG 5 ) TR, 2hI0 224000, 2.3 RIFHE A7 SIHTRHEE 5 e, T 471023)

o OE. KXt 6 B e R 2K R AT 1A A A2 ) B R B 2 56 KR #E BT ( Procambarus clarkii)
AR AR HLBEEE R AR A SRR LA R KK e, KBRS 2R B R
K5 H1 A 0(CO) .0.25% (C0.25) .0.50% (C0.50) .0.75% ( C0.75) .1.00% ( C1.00) 4 5 #¢ 5
FOR B4R 44 b A2 B B 52 K F 5 31 A 0.06% .0.29% .0.54% 0.81% = 1.05% , #4225 & %
KBRHEIF[ME(4.420.1) g|MMMS A5 U HAIANEE HFNETL 15 BRI, FRiho Ak R4
BEATH M LERE 1) KA SR B BE K F AN 0 3 A F) 0.50% , % KR KT I F R Fo I AL
B B 7 iE 6 A5 B B S . F B (P<0.05) , K& A2 B B K T 64 4k 4 3 m i 2% T % (P<0.05)
B2 B B K P SF R R F e L KRR IF K R G R MRS 8582 (P>0.05) 124942
B B KK T 0.50% 0, #5425 T H(P<0.05), 2)5 sk @ik b & =6 (MDA) A&
AR, itk B P AR BAL A AL EE (SOD) &ML A A IR B BE K P 0 38 mF] 0.50% W B % E
F+(P<0.05) A2 FE & 44 Ao B BE K F 2k 4 3 hm iy B 25 F % (P<0.05) . 3) 5 CO 2848 b6 | AT BE ik
W R AT A BE 2 S B~ | (CPT- 1 ) mRNA A8 3 &k 2 M A 44 A2 B B2 K - 38 e i 23 T B (P<
0.05) ; AF MR P fig B 8% 45 - % & ( FABP) 5 Ji§ W5 % 4535 % & ( FATP) mRNA A8 %t & 1% & 72 2 ]
BE Rl 2 %t 5 (P<0.05) , Wb R43 & BE b R An 0.50% A2 B B 4k 45 42 i3t % K R K0T 49
AR RS EAL 5y B S, FA PR A B B A F IR b6 B-RAL, 3G e fig By BR 4
3B TR e BE B ARG, R A3 m S KRS IF A9 I8 By AR . sk gh A AR SR AT e e 1) BT 3 A K
FRBREIF R E RO IEAR S, 2 EE KR P R REIFA A0 12 F B iE 'R K
F 4 0.50% , st it 43 4 e B B 2l K F A 0.54%
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IREE 25 W 52 2K B W 2wk W ORS RE O\ Sk & R
Fis 2 AR A AR P A R 2 R OE R AR BAL
fig. BIUL, X T N T FR5E R BB 2 gh W i &, 1R
H A A i A E A IE e ) B 2 R R, X F
HAERr A B RO AEKAIER A B Yy fe B A7 B 2
B,

Tl b A [ e 3 L p AT | Ry AT DR A R
FHAA 5 fa Ry (19 I8 [ BE K P Gl AR 0. 1% ~
0.7%"", Lk 26 JFUR} ok kb 70 i A 4 Rk Hb i) R [
SxHETnAaoky Ao R R ORHG hnieRk R 5 5
A ek, Bl 0ok A5 el IR A KK B A 1EDR
Hh R 380 T Al B BT R R A, S B
SHYITL A ) ek e R [ B K P 2 8 R B, DR A
JE LA frD R e I [ X — A 7 AR 3R A T RO Al
FE AR &t e 1 T 5E 3 e T ARDRL S 7 ok
HEE 5 RJRENF ( Procambarus clarkii) 7238 [H
I JUAF UV e SR ke R 1) — 20K i, 2020 4FE 3K [E
e [Q R B MR SR B 7 5 3 240 7 ¢, 2 4k KR
TRAK AL FlUS B 5 7S KR KRB L R IR L AR
RF T SR Tt B 25 % ST (%) 38 T 28 A, 4
KEH 3N R v [ 2 0 o 75 B & 1R 8 1
IKVAE 26% ~32% ", Tii He rp by AR T 5%,
BT 5 L AR 8 28 gh W 0y R B AR OR | — TR
0.5% ~1.0% ">, A 5. [C J5 2 e 45 4 et o iR
[if] P 7K - ] BRI AN B 2 A BT

AR A T AT 5T R R, e LG i S R R R
AIN0.50% ~0.75 % B AH [F 85 1T LA 08 n 85 57 Uk
B, PE AR ERET (AR Bk PR, 5 R R AR AR
AR PR 25 21 2 I e e R ot gk 2 9 v 4 IR I
] P A0, o ek L T e T o 7K S 1 1 i A
Wik hn ., 7E4L7H % ( Scylla paramamosain) W B

FEHL A B, B r T P e R [
KT B 1T AN BB o IR A A SR L
PR R s 240 1 B AR S IS 5 o0 7, i Y
JIEL T AR AT 23 5 WE BIL AR IE R R DT A8 DRI
ZN SN R IR O 3 I i P 2 A R i S BN
P v LG JU B R AR A PR BE | M2 R T e T T 1
YA BE T AR ACHE AR DG 2 R R B Y S, AR 1
6 T AR T 5 45 SRRE X UL 3] P i 1/ 0 26 28 Iy AL
HUEATERT, o4 IR I e v R JUE R e IS 5 1)
FHE SR 2

1 #MR5FZE
1.1 Rz

U v QR 2 MR W) (4.420.1) g, I H L
3T R XA /IN T R 57 5 37 |, 3 A 1A £ B R T
KNG — 3, M3 v ARk, D4k 1A
1.2 iRefA

TE 3% fa 85 1) 3k ik 1 33 43 S im0 (Co
2H) .0.25%(C0.25 2H) .0.50% ( C0.50 #H) .0.75%
(C0.75 41) . 1.00% (C1.00 £H) B [# B ( 4 B
99.99% ) 1 5 Fh A5 ZU R 0GR () Ak e IR [ sl
K43 R 0.06% . 0.29% . 0. 54% . 0. 81% .
1.05%) . TRk EREIE [ £ 3k S kA BR A | R
B M LR FE SRS 80 H L i , BT A JERLFR
5 5 B RO E Y SR A R EE A 4 75
BURE R B A1 T SR, S A R EORL
TRAT IR A 7 rp DLW i 35 S Wi /K (42 B 16 % J5
SEEGRIMAK ) |, & R FE 43T 51 )5 A iR R
LA = CAR SR 2 mm (9 0K GRDR) 76 25 IR Tk
A TR A SO S R B e W S N =
TR,

£1 RRANERRERAE (FOREM)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %

=] 21 3] Groups

Items Co C0.25 C0.50 C0.75 C1.00
J5 Bl Ingredients

i1 Fish meal 3.00 3.00 3.00 3.00 3.00
M1 Soybean meal 23.00 23.00 23.00 23.00 23.00
SEAFHA Rapeseed meal 14.00 14.00 14.00 14.00 14.00
HFAY Shrimp powder 5.00 5.00 5.00 5.00 5.00
A ¥y Meat meal 5.00 5.00 5.00 5.00 5.00
A4 4 Peanut meal 2.00 2.00 2.00 2.00 2.00
1fiL 43 Blood meal 5.00 5.00 5.00 5.00 5.00
KT R K H AT Corn DDGS 27.00 27.00 27.00 27.00 27.00




4632 T S S 344
2R 1

WiH Z1%! Groups

Items Co C0.25 C0.50 C0.75 C1.00
T4 Wheat flour 6.00 6.00 6.00 6.00 6.00
KB Rice bran 2.50 2.50 2.50 2.50 2.50
53l Soybean oil 2.00 1.75 1.50 1.25 1.00
BERR — 545 Ca(H,PO,), 2.00 2.00 2.00 2.00 2.00
iRk Premix" 0.50 0.50 0.50 0.50 0.50
ki 477 Cement 0.20 0.20 0.20 0.20 0.20
frEh NaCl 1.00 1.00 1.00 1.00 1.00
58 Squid paste 0.18 0.18 0.18 0.18 0.18
R Lys 1.58 1.58 1.58 1.58 1.58
[ + Bentonite 0.04 0.04 0.04 0.04 0.04
JIH[E B Cholesterol 0.25 0.50 0.75 1.00
AT Total 100.00 100.00 100.00 100.00 100.00
35K Nutrient levels”

HMEM R Crude protein 27.17 27.34 27.21 27.44 27.15
HLIE W Crud lipid 5.97 5.87 6.02 6.04 6.11
BfE GE/(kI/g) 11.46 11.54 11.56 11.49 11.61
JIE[& % Cholesterol 0.06 0.29 0.54 0.81 1.05

1) R A A A T- 5 i R fit The premix provided the following per kg of diets: VA 12 500 IU, VB, 3.5 mg, VB, 21 mg,
VB, 18 mg,VB,, 0.4 mg, VD, 2 800 IU, VE 65 mg, VK 5.5 mg, /¥ % biotin 1.8 mg, "2 folic acid 3.4 mg, JLEE inositol

870 mg,iZ R4S calcium pantothenate 48 mg,FeSO,
MgSO, - 7TH,0 4 mg,

- 7H,0 135 mg, CuSO,

- 5H,0 20 mg,MnSO, - H,O 55 mg,KI 0.4 mg,

2) B F KW A EAE ., Nutrient levels were calculated values.

1.3 KB REAFEE
¥ 225 J2 50 [C R B ARREAL S A 5 41, B4 3 A
EE "AEE 15 BIF, B 2 RocE Tl 55 K
i BAKFAK 25 em 9 12 em 5 15 cm, I
E?ﬁ?L,/I\EEEPE’wMﬁﬁ&E? 1 A~ RK A
I oK 5T AR [R], KK 4R A SR K A, R K
88.5 cm ., B¢ 66.5 cm [ 66.0 cm , 3% 78 ] 18] KoK 4H
IKALTE 12~ 15 em,, 28050 3 [A] 4 R4 2 3k, 430l
£ 07:00 F119.00, 2 08 3% ~ 5% [ 7 FC JF B MR {4
HIATHA, SR — RS 6 A, TEFRAE A, 5%
FEKAK IR (23.00+1.84) T, IH A Qe 5 A
TEKRT 6.0 mg/L, B K AH FH K B I3 7] &
MK, pH AR FF7E 7.2~ 7.8, AE AT E/NT
0.10 mg/L, i A& 2/NT 0.06 mg/L, 't i
S H ARG IR TR Y
1.4 HmXE
RALHTES B 24 h, 50 [C i 20 0F W RS T8 3 85
(20 A 4 R K o 8K 5 I AR B, A A4S T & Bl
PLIE 3 R Ml ) R AL M A L AR W TPk, ORI 3 2

L UFTE]-20 C VKA T ORAF AR 38T
MR E R RAE CRAERTAE R 24 h, B EHE
BEMLIR 3 F2 5o (G J5 2 0F R W RS T 2 32 20 A 48 T4k
%7]@?,AE‘EE%EII,ﬁﬂl/\ﬂ??’fﬂﬂﬂ?ﬁﬁﬂ@%lbm
Hh, #HE 4 h JR7E 4 °C .3 000 r/min B4 F T B
10 min, M _FIEW T -80 CIRAFRFN
HEBARAE CRAERTAE & 24 b, BAHE
5 IR RIFEEM B miE. 11 0.85%4: Bk %
La(HEE AR B, 15 B A S0 & il &
20% WA 5w, 4 TR L (2 500 r/min)
10 min, M FIEW-20 CORAFTRN
1.5 #EHRNERZE
14 5% (weight gain rate, WGR, % ) =
100X ( W,=W,) /W,
1E) L 2280 (feed conversion rate, FCR) =
G,/ (W~W,);
A7 & (survival rate, SR, % )= 100xK /K ;
JIE3# J¥ ( condition factor, CF, g/cm®) =
(Wf_Wi)/A3;
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& A (rate of flesh content, RFC,% )=
100xM,/ W, ;
KA L ( hepatosomatic index , HSI, % ) =
100%G, /W, .

A G, R v KB R R (g) s W, Fl
W, 3 5 Sk i FG i B O 1Y) 28 SR (AR E RN ) R 1R
(g) ;A NEK (em) ;G, HEBAWE T HE (g) s M,
F o RRFEIF LR LN E (g) 5K, Bl K, 43510
TR0 45 PR R 4 B 4t v e O S B R A A

PRZ A >R (105+2) CHEARHE 2 18 5 01 )5
2 HLEE K 73 & # (GB/T 5009.3—2016) ;2K
i P I Rk M R & | (GB/T
5009.5—2016) ; & FH 2 PG4 Bk il e ML AR I 2 &=
(GB/T 5009.6—2016) ; >k H 3547 550 C Hkeik
M€ MUK 73 & # (GB/T 5009.4—2016) ,

TH AR P D e QR B IR il | R
Iif B % H B ( protease, PR) | & ¥i fiff ( amylase,
AMS) FiJIE [ i ( lipase , LPS ) 1 14 , 5% JH B 5t € ik
AW T REB 5 BTk R G D

I ik B2V AR AR 48 bR A R #E 2 I (alanine
transaminase , ALT ) | 4F & 4% %4 i} ( aspartate amin-
otransferase, AST ) {ifi £ 1 & & H ( total protein,
TP) . 14K I (albumin, ALB) 2 5 ¥ {f 11 4 5% 2 1
AW TR 5 T R T

I35 0 A A TR B o A I [ i 285 0 i 355 v
EALY) B AL T ( superoxide dismutase, SOD) | i %

L& ( catalase, CAT) i 4 LA S 9 18 ( malondi-
aldehyde , MDA ) | %+ it H ik ( glutathione , GSH) &%
I, R FH RS A A ) TR S R S

Ak L i1 e 7K P+ T = 58 HY e 4 O Y
PR A, LGRS D i s A T O (0 3% 2% 00 B
ot

FL PR ek i . R Trizol 3771 72 ke Jil B2 JHF e Jie
HH B RNA , BE 5 i 1 NanoDrop® ND-1000 435t
JCHE T A7 2 (260 nm WU IE ), 2l ik 5
RNA fii /f] ExScript™ RT-PCR kit JiZ % 5% i, cDNA
TE R 52 LS , ) SYBR® Premix Ex Taq™ i
&, RS 9 7 B PCR I 7 JHF 6 i v 1) ik
Fr 8 % % #% B — 1 ( carnitinepalmitoyl-transferase-
I ,cPT-1) JEWiBR & MWLM ( fatty acid synthetase,
FAS) . Jg Wi FR s iz #5 1 ( fatty acid transport pro-
tein, FATP) . fig Il iR 4% & #5 11 (fatty acid binding
protein, FABP) mRNA X} ik, B NVAKR K
20 wL,fl 45 cDNA 2 uL IEFIZ 5148 0.4 uL .
SYBR® Premix Ex Taq™ 10 pL.,ROX Reference
Dye II 0.4 uL PhK — Z IR B ( DEPC) b B
K 6.8 pL, W 9206 %E | PCR AY I 72 fi
7900HT Fast Real-Time PCR & 4t ( Applied Biosys-
tem,SE[H ), RHEWE X F 95 Cla, #1595 C
155,60 C 40 s I 40 MEH b5 65 CHHF,
RIS A 4R 5109 138 2, 5190 1 Primer 5 4%
PFBEATCTE . L 27 R I 9 mRNA AH
xfgkaE, U B-lshEH NS IR,

®2 LHWAEEE PCR A5
Table 2 Primers used in RT-qPCR

2 ISPy st 1E7 27 TUWET 95

Gene names Forward primer sequence (5'—3") Revised primer sequence (5'—3")
At B - 1 cPT-1 TCCTTCGCCATCACTCAC GATTTACTCATTGTTCTCCC
NENiER & WG FAS GGAAGAAGAGTGGGAAGC GACCGAAGTAGTGCCTGA
RE iR %15 85 1 FATP GAACAACCACCTCTGAAAGC ATGCCTGGACAACCCATA
fENifR % A 1 FABP TGTGGGTCTAGTGATGAGG ACTTTACTTCCGTTGTCTT
B-WLBh#E H B-actin GAGGTTGCTGCCCTGGTT TAGCGGGAGTGTTGAAAG

1.6 HIERITSHH

JH SPSS 19.0 % {1 one-way ANOVA F¢ 5%t
AT A B AT 3T, W3 R 25 K P<
0.05, Fr 15 50 04 DL P E £ bR fE IR " (mean+

SE) &/, LA IR JFUE SRR R A N A2 i (Y)
VAGRDRREL T KPS F AR 3 (X)) ATy, o by
0 IR 2 0 e L T I K P 5 DR R B2 T8 Y



4634 IR/ S 34 %
A BRI 5 P A il R R O i A R AR T
2 & B C0.50,C0.75,C1.00 41 ( P<0.05) , LA5e [ #L UF

2.1 fAREEREKENERREERERKEED
20

r 2 3 AI T, BE 5 DR IR [ B K S o 38 n 5
0.50% , 5 FC B MR 16 5 % i 2 16 1 ( P<0.05) |, {H
Fiti 25 FEL 1 i 7K S 2k 2 18 i 31 1.00% , 186 8% W 5 3%
FFE(P<0.05) . 478 B RS A5 A 75 I [ A

&3 ARABEREK X REEMFE KR

TRV RECK Y i, DhDE IR [ REAKCE S X
WP LA B A3y =-0.22x+1.221 7(R* =
0.935 6) 5 y=0.4x+0.89 ( R*=0.787 4) 52 m b
) X 24 0.54% , B 5 [ Ji 58 0 b 3R B0 AR, 1)
BRI R R (B 1),

spAl

Table 3  Effects of dietary cholesterol level on growth performance of Procambarus clarkii

Wi 205 Groups J
Items Co C0.25 C0.50 C0.75 C1.00 P-value
WA AT TW/ g 4.45+0.01 4.46%0.03 4.39+0.01 4.460.02 4.42+0.02 0.116
LR E FW/g 10.09£0.25°  11.44%0.66™ 12.60+0.04°  12.01+0.29"  10.52+0.14™ 0.003
HE AR WGR/ % 126.58+5.73°  156.15+13.01" 187.39+1.67° 169.17+7.16" 138.27+2.41" 0.001
Tk R FCR 1.23+0.07"  1.15%0.05™  1.12+0.02" 1.13+0.02° 1.32+0.03° 0.029
TR R SR/ % 90.91+5.25  87.88+8.02 81.82+5.25 87.88+3.03 93.94+3.03 0.590
£ WH RFC/ % 11.03£0.17*  11.62%0.17  12.59+0.15°  12.33%0.27™  12.28+0.20™ 0.001
AW E CE/(g/cm®) 2.80+0.08" 2.94+0.06™ 3.15+0.05" 3.14+0.05" 3.13+0.04° 0.005
FFiRTE % HSY % 7.11+0.12° 8.01+0.21" 8.72+0.17° 9.25+0.24° 9.39+0.25° 0.001

[T 8 R AR A [R/ING TR ROR 35 28 53 (P<0.05) , &[],

Values in the same row with different letter superscripts mean significant difference ( P<0.05). The same as below.

1.4
y=0.4x+0.89
6 1.3 y=-0.22x+1.221 7 R2=0.787 4 .
= R*=0.9356
L B
= g
® 11 T x=0.54
:
1.0 L
0 0.25 0.50 0.75 1.00

1A KL EE BE /K Dietary cholesterol level/%

B 1 R AE B B K 3 5e R R 2 AR A L R B 2
Fig.1 Effects of dietary cholesterol level on

feed conversion rate of Procambarus clarkii

2.2 {AFRE E B2k T 3t 52 BRI E HR A 4H AR Y B2 i
2% 4 AT 1, Ak A R K S X T G DR A
HR AR MR A K 3 ML 13 BT LK 2 A 5 8 0 R 3k
WA E R (P>0.05) , [HJE B F T HLIE I &
i (P<0.05) B 5 e ek I [ s K7 Lo 3% i 21
1.00% , 5e [ J5t 2 0RO B 7 & i b 3 34 n (P <
0.05),C0.50 ,C0.75.C1.00 4 [ HLIE Bj & 2 i &
=T C0.C0.25 4 ( P<0.05) ,

2.3 {ERAE B EZoK T X 52 B TR B UR X 4H 40 R L Bl
ERE:9EA

M2 5 A0, Akl e R [ K S X o EG B
HR BT IR AR B 38 9 s 7 Bl L R RS A
FR (P<0.05) , T 45 41 20 3 Hy il 1% 1 G\
F25(P>0.05) Bt Rk AH [ EE K S 0 38 in
2 0.50% , FFIEAR . H DL g 8 /0 B8 7 e 05 Pk 83
T (P<0.05) , {HFifi 2 ) A i st 7K ST 19 20k 252 3
T B3 R (P<0.05) ,C0O.50 4T | 5 15 il
TS T AL 4 (P<0.05) , B AR
il P ot o R L 7K A 0 38 E] 0.50%
M & L (P<0.05) , A b5 W2 N (P<
0.05) . AR A (Al 35 PR 7E C0.75 i, b
Em T HAS 4 (P<0.05)
2.4 AR RE E B2 K F x4 5% KR Z AR ok B iR
RELEEAHEm

F 2 6 %0, 5 itk EL I MDA & A1 &, 5
[ J5 25 0 L9k 2 v SOD 17 14 i 2 4k I [3 st 7k
SFHr 0 BE A 0.50% 1 e EFH(P<0.05) , {HEE
25 4R R JE [ P K S 2k S 1 B R M (P <
0.05) , i [K J5L 0 i bk EL ¥ CAT 1§ 78 Co 41
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BEAR T Br C0.25 4150 rY HoA & 24 (P<0.05) (P<0.05) o
CO.25 241 ifiL bk &2 GSH & &t & 2 i F o Ath 45 4l
x4 (ARPEEEEK X5 RIR E MR AR B 200 ( BEEE)
Table 4 Effects of dietary cholesterol level on body components of Procambarus clarkii (fresh weight basis) %
Wi 205 Groups J
Items Co C0.25 C0.50 C0.75 CI1.0 P-value
7K Moisture 69.72+2.59 70.94+1.85 69.80+1.51 69.51£1.52 68.44+0.46 0.894
FHARIW; Crude lipid 2.84+0.04* 2.85+0.03" 3.09£0.04° 3.060.06" 3.18%0.04° 0.001
HMLEE FI T Crude protein 9.90+0.33 10.31+0.17 10.40+0.17 10.17+0.15 9.75%0.15 0.209
MUK 4 Ash 9.99+0.31 10.90+0.68 10.63+0.79 11.27+0.50 10.80+0.52 0.647
£5 Ca 2.96+0.09 2.95+0.07 2.92+0.07 3.09+0.02 3.00+0.02 0.337
x5 AREERKEXE REEFALHUEFENZ N
Table 5 Effects of dietary cholesterol level on digestive enzyme activities in
tissue of Procambarus clarkii U/mg prot
W H 2H %) Groups P1E
Items Co C0.25 C0.50 C0.75 C1.00 P-value
JiFJBif Hepatopancreas
Ji& i e LPS 1.51£0.14° 2.86+0.12" 5.33+0.01° 3.18£0.03° 2.70£0.01°¢ <0.001
M PR 647.41£17.09¢  784.60+36.86% 900.79+13.09™1 118.77+46.45* 926.58+21.91° <0.001
TR AMS 0.82+0.01 0.84+0.02 0.85+0.04 0.81+0.03 0.85x0.03 0.764
H Stomach
& Wit LPS 2.70+0.02° 3.98+0.12" 6.08+0.31° 4.83%0.38" 3.25%0.15° <0.001
HEH M PR 857.11+15.53° 1 173.74+33.24" 1 213.36+31.38" 1 138.04+9.98" 1 082.35£16.27" <0.001
TERE AMS 1.20+0.05 1.25+0.06 1.28+0.08 1.28+0.06 1.16+0.03 0.513
%318 Intestine
g Wit LPS 1.78+0.07° 2.51+0.14" 4.18+0.38" 3.74+0.01° 3.26+0.47° <0.001
HAHE PR 454.84+26.20°  782.14+21.42" 870.05%41.37* 707.39£11.29" 672.99+13.51° <0.001
TERYEE AMS 1.22+0.06 1.30+0.02 1.35+0.02 1.19+0.04 1.28+0.09 0.297
&6 {ARHAEE Bk T X 52 KR B AR I ok BB ik L EAL BE T T
Table 6 Effects of dietary cholesterol level on antioxidant capability in blood lymphocyte of Procambarus clarkii
i H 25 Groups p (i
Ttems co C0.25 C0.50 C0.75 C1.00 P-value
AR AL 5 A Tl . ® . » w
SOD/(U/mL) 41.72+2.17 46.89+2.49 53.00+0.52 47.77+£3.14 45.59+2.06 0.002
i AL S CAT/(U/mL) 5.16x1.15*  6.19£0.42% 7.9620.64° 7.74£1.25°  6.90£0.57° 0.006
N [ MDA/ (nmol/mL) 4.79+0.06" 2.71+0.12™ 2.29+0.04° 2.97+0.08" 3.18+0.32" <0.001
4+ H K GSH/ ((wmol/mL) 3.41£0.23"  6.65£0.26° 4.80£0.45° 4.89£0.35"  2.74£0.56"  <0.001

2.5 fEARE B &2k T X3 52 ER IR B 4R BT Bk BR B 4K 15
HEERERIEHNZ M

M 2 a5, PR CPT- 1 mRNA X35k
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Fig.2 Effects of dietary cholesterol level on lipid-metabolism related gene expression in

hepatopancreas of Procambarus clarkii
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Effects of Dietary Cholesterol Level on Growth Performance, Digestive
Enzyme Activities, Antioxidant Capability and Lipid Metabolism
Related Gene Expression of Procambarus clarkii

TIAN Hongyan' YANG Chengcong' ZHANG Chunnuan® WANG Aimin'* LIU Fei'
YANG Wenping' YU Yebing' REN Shengjie'! ZHANG Wuxiao'
(1. College of Marine and Bioengineering, Yancheng Institute of Technology, Yancheng 224000, China; 2. College of
Animal Science and Technology, Henan University of Science and Technology, Luoyang 471023, China)

Abstract. In order to study the effects of dietary cholesterol level on the growth performance, body composi-
tion, digestive enzyme activities, antioxidant capacity and lipid metabolism related gene expression of Procam-
barus clarkii ( P. clarkii) , five diets with different levels of cholesterol (0, 0.25%, 0.50%, 0.75% and
1.00% ) were designed and used in the present study. The measured cholesterol levels in the diets were 0.06% ,
0.29%, 0.54% , 0.81% and 1.05% , respectively. A total of 225 P. clarkii with similar sizes [ initial weight=
(4.4£0.1) g] were randomly divided into 5 groups with 3 replicates in each group, and each replicate con-
tained 15 shrimp tanks. After 6 weeks’ feeding trial, samples were collected and tested. The results showed as
follows : 1) with the increasing of the dietary cholesterol level from 0 to 0.50% , the weight gain rate and lipase
activity in the hepatopancreas, stomach and intestines of P. clarkii increased significantly ( P<0.05), but de-
creased significantly as the dietary cholesterol level increasing from 0.50% to 1.00% ( P<0.05). Dietary cho-
lesterol level had no significant effects on the whole-body moisture, crude protein, ash and calcium contents a-
mong all groups ( P>0.05). However, the crude fat content was significantly lower in the P. clarkii fed dietary
containing less than 0.50% cholesterol ( P<0.05). 2) In contrast to the malondialdehyde ( MDA ) content, su-
peroxide dismutase ( SOD) activity in blood lymphocyte of P. clarkii increased significantly with the dietary
cholesterol level increasing from 0 to 0.50% ( P<0.05) , but then decreased significantly with the increasing di-
etary cholesterol level ( P<0.05). 3) Compared with group CO, the mRNA relative expression level of carni-
tine palmitoyltransferase- I ( CPT-1 ) in hepatopancreas decreased significantly with the dietary cholesterol
level increasing ( P<0.05). The mRNA relative expression levels of fatty acid-binding protein ( FABP) and
fatty acid transport protein ( FATP) in hepatopancreas increased significantly ( P<0.05) in the P. clarkii fed
diet with cholesterol. In conclusion, P. clarkii fed diet with 0.50% cholesterol level can obtain the enhanced
growth performance and lipase activity. Dietary cholesterol might affect the lipid metabolism through suppress-
ing the B-oxidation and promoting the transport of fatty acids. In addition, low or excessive cholesterol both
can reduce the antioxidant capacity in the blood lymphocyte of P. clarkii. Taken above, the dietary cholesterol
suitable supplemental level for P. clarkii is 0.50% in this experiment, while the cholesterol measured level in
the diet is 0.54%.[ Chinese Journal of Animal Nutrition, 2022, 34(7) :4630-4641 ]
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