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idella)t” . J& % % A4t (Oreochromis niloticus)™ .
W45 Oncorhynchus mykiss)[g] . H(Oryzias latipes)[lo]
LR IR AR P BT . R AR 2R
R HLH] B AT A2 AR . Ka 20 5 Fe e
JE ] M5 B BE S £ (Danio  rerio)5 70N B T JIE 45
SR AL, R FH A S S5IR M 24
sk, HZ805 N MG HE O 15 A5 [A] IR 1Y
FEK B = AR MR R Rk MY &
B, UL AR R S W 5 1 R S W e AR AR T T
BA A BRI, AN TG FG 7 IR 1R
R BLAR DGR 1 B Ry ik ml 3 a2
BT, WFRE AR TR 2R 2 Y N T
R N Rk b, LA e R TR R Y £ 2R
PRACIHIZE AL, o s 2 K AR By I LR B
3 A L BRI NEOL ST 2 H R, 0 6
3% g 7 P Sk g5 U2
gibelio) I B (Acanthopagrus schlegelii)'™, T 43
B e B B Ak 4 510 SRR AR R B Ak
K] e A DT R T BE N YR i
(Ictalurus punctutus)"V35 =58t 1 1, 2958
B 7RG IEAAC L AR . FRARAR T TR
AR FETRER

W35 (Rehmannia glutinosa) 1111 25 (Dioscorea
opposita) AL G rh 25 () E B, EAT B IR
FUMAEIVE R . DA 2 Fhrb 2y 32245 1 7S bRl o
FURT 5 25 WA T B2 BR o 15 B O B il 375 5 H i =
Wit A JE T R 9 A T PR e, el i D A
T HFHESFEER LA B AR, BRARITPME AR S0 AR AU AH G
SN Fak, SRR S S IR IR ALY,
25 /BRI AR HORR R Es Ll 240, AT e S R
{18 JFF IR 2 A 2 0%, /0 Y IEE AL 361 Pt ) 5 B, 34
i L i 1 e A RN 7 412, A I
ZHTHIIF R B, FEBR(Cyprinus carpio)FE A1
B AS I 4% 1 b BB AT P B A KR BE L G
S ) AR TR RE J1 1 R 290 1 245 8 T
3 I PR B R, 4R I B A B R E Y
A B8 2 i TRk v 8 e, 6 R L1 245 1 1 L A5CR 1
AREPEAL o BT 0 B A I AR I —
FRREAT Y 2205 0, 2 E A e 0 o DX e 3 i 7
B SRR . TR AR DR B AR A L A B R

5 B M (Carassius  auratus

W A WLAIRIE o ASBIFSE UL R FH S 9] By S X 42,
WEFE s IR ARDEE IS 0 3t 3 s 24 % AR AR B
IR A 55 7R

1 #MRE57FE

1.1 fARECH

T i) 4 b did £ S5 R CRL AR 1 T i 0 B0
Jg 34%, STE L 1) FERERNC) . EiE T
BHHLD) ., FiRIERI+4% Hi Ky (HLD+R) & i
TRH2% 1L 258 (HLD+Y), Hd NC Ay & &
2y 5%, HoAx 3 PRI BRI & 2 15%. kR
A ER ] R A PR RIS b ROk R 2450k
IR RS . &R R i f5 2ok 40 B, #%
HEC 7 o A PR IR b JFORE, S O RIR TR S, I
JE IAGE fE 7K 43 78 43 B P LU IR RS R 34 5] . R
F-26 UXURATEF 0L M4 TORHL R RHE A BR
ANEDBISERY 2.5 mm B EUREDE, B X
Wb, B ABEAE 20 CHEMLA . 525
RHEL Ty FIE IR 1,
1.2 LWt RIAFER

o) 5 ST 36 A ] R D R 2K S e A, PR
T L0 ) R 4 E L e g, 3B IR S S M
Se e/ NEKET TP % 2 A, TR T DAk T
R AR A PR R o IR S IR TR K IR I R G Hp
HAT . PRIk 360 FEAWIIHIAE 79.97 g+ 9.86 g), %
IREREYLICA 12 DFRFARH (A 30 ). FRi
WAL 130 L, B4 52 cm, /& 62 cm. ¥ 12 Hfifa
BEBLSY G 4 (R4 3 AR XTIRZL . SAR4 .
M N AL 250 AL, Zr SRR R NC |
HLD. HLD+R Ml HLD+Y. F:4H 12 i, & R
3 YR (8:30, 12:30 Fl 16:30), i 3 AN, 3
S AR AR S DR B DL HEA TR, s B
ZE M FEFAAR N S 0 PR 1Y 2%4FE o B et
i, RIS FRGE AR P AR A S5 e R (AT o o
i), SRIGHE 2 JEFRE 1R, DA EEE R KR
B 6 L/min, RHAARMAS ., FRAHHIH,
KICHE 70500 12 hy B HHK 1R, Hokah ik
FEKARFLG 1/3; /KIR(26.3£1) C; pH 6.5~7.8, ¥
A f 6~8 mg/L.
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Tab.1 Formulation and proximate composition
of the test diets % (¥ dry matter)
kL diet
WiH item

NC HLD HLD+R HLD+Y

J5El ingredient

T H soybean meal 13 13 13 13

£ 4 fish meal 8 8 8 8
SEHFFHA rapeseed meal 14 14 14 14
HA¥FHA cottonseed meal 20 20 20 20
/INZZ K wheat flour 16 16 16 16
A5 # meat and bone meal 5 5 5 5
K5 i soybean oil 3 13 13 13

Hb ¥ #) rehmannia powder 0 0 4 0
111258} yam powder 0 0 0 2
WAR — (%5 Ca(H,PO), 2 2 2 2
TR A} premix 28 28 2.8 2.8
$i 5 L5 antioxidant 0.05 0.05 0.05 0.05
JiZ 1 1 bentonite 2 2 2 2

£ 4E & cellulose 14.15 4.5 0.15 2.15
&1 total 100 100 100 100
HFM M proximate composition

HMLEE A crude protein 3420 33.88 33.35 33.62
SN crude lipid 5.14 1490 14.84 14.88
HMLZF 4 crude fibre 6.31 6.11 6.04 6.08
JK 53 ash 724 7.09  7.02 7.06
TCAIZ W) nitrogen free extract 29.90 22.97  20.21 21.59
T T BHRE S LN E R B 4542 R A 800000

U, 442 D5 160000 U, 4i/EH E 15 g, 4 FE K 3325 mg, 4
4% B, 1500 mg, 4i/E# B, 1250 mg, 4i/E % Bs 1100 mg, 44k
FEBp4mg, fERC25g HIERS.5g, MR 70 mg, AWH 125
mg, AR 4 mg, ZMRT54.5¢g, BE105¢, £5330¢g, BE45¢, Hk15
g, M50 mg, i 9mg, 41035¢, 3 g %1.5g #illmg T
AR MY BT,

Note: Each kilogram of premix contains the following vitamins and
minerals: vitamin A 800000 IU, vitamin D3 160000 IU, vitamin E
15 g, vitamin K 3325 mg, vitamin B; 1 500 mg, vitamin B, 1250
mg, vitamin Bs 1100 mg, vitamin B;, 4 mg, vitamin C 2.5 g,
creatine 5.5 g, folic acid 70 mg, biotin 125 mg, nicotinic acid 4 mg,
calcium pantothenate 4.5 g, phosphorus 105 g, calcium 330 g,
magnesium 45 g, iron 15 g, iodine 50 mg, selenium 9 mg, copper
0.35 g, zinc 3 g, manganese 1.5 g, cobalt 11 mg.

1.3 HmRE 'ﬁ&tfi

Oy T IR 3 LB T RIS 12 AR &R
R —RFE S BORETT, SCUn i@ 24 h, BRAHREL
TEHL 4 &, MS-222 (100 mg/L)¥A W47 JBR e I ik
i SRJE KA, T 0 A A s A A D
TR R, s, R, T

T34 [ J5 IE 38 %% (hepatopancreas somatic indices,
HSI), SRJF B —0r, WAREKIE T-80 CIRAT,
AT H il = B8 (triacylglycerol, TG)H1EAH [ FE(total
cholesterol, TC)# 1 M A5 AL A5G JE PR 22 35 2 1Y
R o S5 J5 — R B A i B X T A E 47 R R
HR A B4R PN 0 AR L R L R B T a5 T £
SE AR E R, AR R (feed coefficient,
FC),

JF I 4 25 (HST, %) =(FTF I 5 /A ) < 100

)R 2R B(FC)= S 4e 1 /(g A B[] 5 B £
Y R HE ) U ) R )
1.4 I £ IERE G

P B B0 E T 1.5 mL 208,
4 CHUE AR 3500 r/min B0 15 min, WHCE
THWAENMIE) . R4 A A Hr i (AU-5800,
BECK-MAN)# I DL il v A= fb 4 br . FLER I A

fif (lactic dehydrogenase, LDH) . #i I %% /2 i
(alkaline phosphatase, ALP). #¥ N %% % [iff (alanine

aminotransferase, ALT) Fll 4 % &% 24 Jifj (aspartate
aminotransferase, AST)RY{G M, LA S ML H i =
P (TG) MG E & B (TC) 5
1.5 HH%HEHHKIE&‘*EBEEE%L%H‘J%W
HRAE A AR B A AR DCEE R P41, it T
Ak W Tk 158 5 984 105 32 1K (peroxisome prohferators—
activated receptors, Ppar)-a 5 H 5Nl (lipoprotein
PR 75 B8 s A Bt 5k 4% % i (carnitine
palmitoyltransferase, Cpf)-1 . [ soF45 5 &
F(sterol regulatory element binding protein, Srebp)-
I LI A 21 (acetyl CoA carboxylase, Acc)-1
FIARG 5 12 & B (fatty acid synthase, Fas)ZF g1t
WG R 2O E TP (GR 2), LIt 18S
rRNA NS LR, Rl g Ak v i) 2 PR 3Rk 1
% H RNAiso Plus (TaKaRa)$& B B &
RNA, 1.0%IREBESERE Uk KL AT RNA Y SE R,
Nanodrop 2000 (Thermo)ill’# RNA & ., ##Hd
PrimeScript RT reagent kit with gDNA Eraser
(TaKaRa)if il & Ul B B A7 s b ok, A8 cDNA
(RNA Hiflit 1 pg), Fike 10 1R/ R7O0E &
PCR iz, 7£ LightCycler 480 Il (Roche) I #4775¢
g PCR . WAKRZR: 2xSYBR Green

lipase, Lpl) .
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x2 EMEAEEE PCRIIWFTI
Tab. 2 Quantitative real-time PCR primers

HN LiEsIH (539 THFEIY (539

gene forward primer (5'-3") reverse primer (5'-3")
18S GAGACTCCGGCTTGCTAAAT CAGACCTGTTATTGCTCCATCT
Fas GACAGGCCGCTATTGCTATT TGCCGTAAGCTGAGGAAATC
Ppar-o GTCACTGGCGTATGAGGATATT TCCACCTGTATGGTTCTTTGG
Accl GTCACTGGCGTATGAGGATATT TCCACCTGTATGGTTCTTTGG
Srebp-1lc CGTCTGCTTCACTTCACTACTC GGACCAGTCTTCATCCACAAA
Cptl CAGATGGAAAGTGTTGCTAATGAC TGTGTAGAAGTTGCTGTTGACCA
Lpl CGCTCCATTCACCTGTTCAT GCTGAGACACATGCCCTTATT

(Toyobo) 5 uL, I FiiF5 |44 0.25 uL, cDNA #4
M 1 pL, ddH,0 3.5 pLo W ARF: 95 CHIAEE 3 min,
95 C 155,56 C 155,72 C 30s, 3£ 40 MG,
BRI 3 ANEE, HEYSEEHE BT RE 2
2N L
1.6 FEEHB=ZEBETG)MEBEEERETCOESE
MzE

K TG R TC W32 (P o A2 s ) A D00 JHF ff i
AU AR IR B & o SEAREAERT: % 1(g):
O(mL) Y EL B, K RAE L 2L A TEK LB, VKR
AT R AT, BRI R Ul A A
BN, 37°C WEE 10 min, FEAR{UAI 510 nm
THIWOCE, I TG il TC & (mmol/g).
1.7 HIELE

B DLV S {45 1fE 25 (X £SD) /R, SPSS
20.0 A HEAT B K Jy 2243477 il Duncan’s Z # Y
B, P<0.05 Fnfiis 2R E .

2 HBRESH

2.1 HE£KIERF
ARG P FRFE R 2 12 ], /T 3 fil

AR, 3 85 MOk S5 PR M AR IR ], X R
2 (NC) S50t AR B P i = T Mgl . NC
IR E R 3 8. 7 R 12 FEY&ET
HAebH, HAES 7 B 12 B ERENER
(P<0.05), HARMIEAINZH (HLD+R)FILL 2575 in 4l
(HLD+Y) ) 44 5 78 45 i) 391 45 755 A5 41 (HLD) G 2. %
P25, HEfI7FERABHAEE T HLD 413 3).
22 ImFAEHIER

HE LA LUE H, BRAS R 2 B (AST) TG PETE
HANFEHH Y (R4 4L 0] JC I W 22 54N, Hofth i v5 48
bR¥ AT BEARL .

BN ABALT)IEYEERT 3 J845 41 /8] JC
WER ZEEIEHMHLD) G E T HAbYA, I
Ay PIAESS 7 FRAERS 12 5 #3538 i 4H (HLDAR)
MILZG R4 (HLD+Y)H B E 122 5 FLmRI A
i (LDH)1& PEZERT 3 J8 X% B 20 (NC) i T HoAth 4,
H5 HLD 44 #1 HLD+R A B EER, 2%
A FA I 25, PEBERREG(ALP)IE PE7E 3
A4 AR T NC 41, HAESE 3 RS 7
AT A I 2 M 22 5 (P<0.05).

x3 ARIF. 7AM 12 AKX AFNELEKIER

Tab.3 Growth indexes of Cyprinus carpio haematopterus in each group after

3, 7 and 12 weeks of feeding, respectively X £SD
419 group 1A /g body weight ‘é‘%ﬁif ’fﬂﬂ,%ﬁ(
¥4 inition 3 fi week 7 & week 12 J& week total intaking diet index
NC 80.49 +9.59 110.73 + 15.22 146.08 + 13.91° 210.63 + 18.30° 4668.37 + 63.45 1.55+0.14°
HLD 78.49 + 10.43 104.16 + 15.18 121.80 + 18.52° 148.21 + 13.07° 4208.12 + 78.97° 243 +0.23¢
HLD+R 81.22+9.48 99.73 £ 10.61 128.67 £ 17.02° 166.39 £ 13.10° 4134.47 +72.94° 2.05+0.21°
HLD+Y 79.67 £ 9.94 101.72 £ 11.54 122.67 + 14.57° 164.01 £19.71° 4158 + 44.86° 2.06+£0.19°

e SRR AR TR R 3R 4 () A7 A B 5 Pk 25 5 (P<0.05).

Note: Values in the same column with different superscript letters are significantly different in Duncan’s test (P <0.05).
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2 15 [mm stmaove) wm sstisina groww) & 500 2 150 [ = MEULNC) mm IR ELDR)
a3 WAL (HLD) - WA DY) O 5 a g 3 & AHRIE (HLD) W LFERINIE (ELDAY)
S 9 a S5 § A0 ro L R4 (NO) B3 T
2% 10} a ab abyey £ S T Relite (HLD) o2 100f T TTT
& £ 17T bIbT b 22§ 300 = RN (HLDR) gg 8 - T
W & T WEE ugn L) g 5 &
®E st == g 200 waE 5l
e & 8 2 - BiaT W F
5 =% 100 T WS
& g w® 5 & g
._g 0 ® o0 g 0
© 3 7 12 3 7 12 3 7 12
B8]/ & week B a]/ & week B E)/J& week
mEX{AL(NC) W YIS (HLDIR)
W SR (NC) e BRI (HLD+R) . XHEG(NC)  mm HEVENNAL (HLDR) Fli4L (HLD) WIZGHRHN4L HLD+Y)
4 r aEHEﬁE (HLD) mlﬁ?ﬁﬂﬂéﬁ g{wm . 50 il4L (HLD) WZG¥AN4L (HLD+Y) 4T b
~ o —~ ~ O a al T
2 E |abTab Prbee 2 - | T 2a =i ~ab
S 23 N W T B % “or IIT  a,a s83ofrl
g8 i =25 30F 7] g
S82f 2= 3 > b | S8at
= = = g 20 T B 8
I 8 36! B S
s %E 1 Eul i3 10 F Zolf
Eali] g 4 g
0 =0
3 7 12 0 3 7 12 3 7 12
IR/ week B [E]/J8 week A )/ week
B IR 3L 7 JERN 12 JELS A% SR 2 BRI i A AL TR AR (n=12, X +SD)
Fig. 1 Levels of serum biochemical indexes of Cyprinus carpio haematopterus in each

group after 3, 7 and 12 weeks of feeding, respectively (n=12, X £SD)

HLD 20 1L 75 H il =8 (TG) & B AE 3 ANy
P HALZ, HLD+R 47E 12 J& it W &K T HLD
20, HLD+Y 47655 3 A FER 12 & ¥ 8 (KT HLD
21 (P<0.05), IfiL 5 S IH E BE(TC) & R AE S 3 Ja i
HLD 215 T NC 41(P<0.05)5h, HALRY4
RN ISR o T P
2.3 FFRAEIEEHFHB=EE. SEEESE

25 125 HE ZEL I R 0 B H Sk = T (TG A Ak E ]
(TOF B FET NC 4, HAES 12 JE,
HLD 4 TG &5 NC HA B EMHER. /3
JAM BB AR BT, NC 20 T 0 4 % (HST)
BT HAhZE, H5 HLD+R 414 B2 S, Mk
RS, NC 20 /Y HSIAR PR R F& 21K T HLD
HEKF(F 4).

2.4 FFEERERERETEXEERRIE

FERT 3 AR ERM SN T, A RER
INEEA LA R R E 2R, AUChEER
W5, BE Srebp-lc AP EIRFMRBEIIRET
WA, Hih deel | Fas F1 Ppar-a WKk & 7E
7 RN 12 FERE, IR E T NC 4, H HLD
H5 NC A B 3E 1255 (P<0.05); =gk i
im0 B L 2483 VT 4R 2E R R Acel BN Fas W36k,
18X} Ppar-a W 3RIBTCREM 45 R4 Cpt-1 F1 Lpl

IFRIREAES 7 BT NC 41, 1 12 JA R
#him T NC 4L, Horh Cpe-1 K AR 7 JHT 45
B LY B KT NC 44(P<0.05), 12 JE#} HLD+R
N EET NC 41, HLD+Y 405 %5 T Hith4
(P<0.05); 745 7 J&IF HLD 2HF1 HLD+R 20 Lpl 1)
Fik i BN T NC 40 FTHLD+Y 41, 12 J&#F HLD+R
Pz AR RIR K B35 T NC 4, HLD+Y 4
i3 T NC 41/ HLD 41(& 2).
3 itig
30 SRARETES. ERKEEFFES
=1:0b-A

TERT 3 A ERET, XIEANONEEE
e L Fa#Elkd, X5 Du 0PI Mm
(Ctenopharyngodon idella) . Boujard %¢P7E 7 1 fifs
(Dicentrarchus labrax)F Li 2275 11 B fafi (l BF
FELE R —B, I T AR e A S 00 A B AN
s B . Libran-Perez LR HING G &
I3 6% 19% 0 R BHE Y] 4G A T 34 ¢ A4y
R, 4 F& S R AR 4L a0~ Fo R A0 £ AosGE A G
K POMC F1 CART 4 2 [F 3 ik 1 W I /& TR A 41,
TR HEE BRI AE SE I NPY 6 35 A 36 15 ) S A1
FARNRAL . (IR R R AP fa e =
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F4 HIRIFE. 7FF 12 FEELRAETEMRMEEHMHB=0. SEEESE

Tab. 4 HSI and contents of triacylglcerol and total cholesterol in the hepatopancreas of Cyprinus carpio

haematopterus in each group after 3, 7 and 12 weeks of feeding, respectively n=12; x +SD
F 5 index 205 group 34 7 12 &
NC 16.11 £3.51 18.21 £ 4.00 15.13 £3.56"
T Vg) TG HLD 22.55+3.80 21.18 £1.85 26.42 £ 5.46°
YH — Ba/(mmo
¢ HLD+R 2246 £1.15 24,44 £2.76 23.84 + 3.39%
HLD+Y 2447 +7.11 21.86 £2.38 17.08 + 1.62%°
NC 13.97 £0.98 8.92+2.20 14.49 £4.29
i V) TC HLD 17.32 +4.41 8.67 £1.39 20.95 +£3.35
SR %-/(mmo
g HLD+R 16.98 £ 5.30 11.86 £2.38 19.28 +£ 3.86
HLD+Y 18.72 £0.85 9.77 £2.82 15.63 £ 0.86
NC 2.06 £ 0.44% 1.46 £0.29 1.63 +£0.33
T HLD 1.91 £0.35® 1.47+£0.25 1.75+0.23
(5] ()
HLD+R 1.71 £0.30* 1.49 +£0.35 1.51+0.33
HLD+Y 1.44 £ 0.22° 1.37+0.28 1.59+0.28
e FBEARE AR RN R 327 4 () A7 B 3 25 5 (P<0.05).
Note: The data in the same column with different superscript letters are significantly different in Duncan’s test (P<0.05).
g A4 (NC) I ORI (HLD+R) o g B 5HEE (NC)
i 2 4r 6144 (HLD) W (L) gy S 47 - s oo gy 307 #Bi4 (HLD)
9 8 a a <8 R (4LD) a 1+j§ 8 .< 2.5 | W R (LD a
" 2 3 ab ® e 37 mmm ssosma ELDR) N5 WZEARINAL (HLD+Y)
= ¢ abT ab 2o b [
X< = < WIZ5F AN (HLD+Y) = < =
Ee =21’ HE
ﬁﬁ* [ b m @) ﬁ" O 4
Jeo 1r Nog It S > °
g% g% 3
T o0 S B
= e
3 7 12 3 7 12 3 7 12
i)/ week IFlE]/JE week If 1]/ week
m'g mlm =} I R4 NC) W N4 (HLD+R)
7] _ 2 -~ g _ Polg4 (HLD) WAL (HLD+Y)
K E < 251w N2 <20 mm wmaco mm wsosma oow B2 3.0
® x5 | ¥l (HLD) a ®E #Hi (HLD) T
B <E 20 mm wstwmn o abT ®EE 1S # ‘g.%
EZ3x 15! WA ELDY)  bo Ear (28
&L Kz & Zg s
o g8 e 810 RZ L
~ g © Q S % 3
5E 123 0s NES
E SEs" $£%
RS
% e 0 Q?;T:
3 12 3 12 3 12

7
Af ]/ week

7
ffE]/fE week

7
fif[E]/JE week

P2 fegm 3 J . 7 JERD 12 Ji U5 A% S 36 2 v vl S B HE AR AR AR DG BE A A AR X R ik it (n=6, X +SD)
Fig. 2 The relative expression levels of lipid metabolism-related genes in the hepatopancreas of Cyprinus carpio
haematopterus in each group after 3, 7 and 12 weeks of feeding, respectively (n=6, x £SD)

FAE2e s, HmIRdlpg B RIEREIL TR 4L
I, i R | A R T R A DN R g — 2
T AR RPERER TR, TCIe I R (AT 3 J4),
ERFRBRG AR, #RlEa Rz
T X5 AL, ARDRE AR RO s T X IR, B4
Tk e v BRI 7 5 AR B T 3% A A P2
FFAEARANERE, X5 Li G800 H L B B 5E 45 R —

2, MATEES TR & A 5% 15% 1R
RExt A Sk 2 K AR BRI, S5 e A R
3 WA 5 56 0 1 A R R AR LR g 3 BT
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Regulatory effects of high-fat diet supplemented with rehmannia or
yam on the growth, blood index, and lipid metabolism of Cyprinus
carpio haematopterus
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Abstract: By adding rehmannia powder or Chinese yam powder into the high-lipid diets of Cyprinus carpio
haematopterus, this study was conducted to investigate whether Chinese herbal medicine additives could improve
the adverse effects of a high lipid diet on the growth and physiology and lipid metabolism of fish. A total of 360
healthy Cyprinus carpio haematopterus with an initial body mass of (79.97+£9.86) g were randomly divided into 4
groups: the control group (NC), high lipid group (HLD), rehmannia added group (HLD+R), and yam added group
(HLD+Y). The fish were fed with a basal diet, high fat diet (fat content 14%), high fat diet + 4% rehmannia
powder and high fat diet + 2% yam powder, respectively. A 12-week feeding trial was performed, and all the fish
were fed to satiety during the first 3 weeks. Then, the fish were fed at the same feeding rate during the subsequent
breeding period. Samples were taken at the end of 3, 7, and 12 weeks to detect growth and serum biochemical
parameters, hepatopancreas fat content, and lipid metabolism-related gene expression levels. The results showed
that the growth rate of C. carpio haematopterus was decreased by the HLD diet, and this effect had a significant
effect at the end of the 7th week (P<0.05). In contrast, the addition of rehmannia powder or Chinese yam powder
in the HLD diet could inhibit this effect. Serum activities of alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) were significantly increased by the HLD diet (P<0.05), and the activities of ALT in serum
were significantly decreased by rehmannia powder or Chinese yam powder, but had no effect on ALP activity (P >
0.05); the activity of lactate dehydrogenase (LDH) in the HLD group and HLD + R group was significantly lower
than that in the NC group after the first 3 weeks of full feeding (P<0.05), after which there was no significant
difference between groups. HLD diet increased blood lipid and liver lipid content, while rehmannia or yam can
significantly decrease blood lipid, especially serum triglyceride content. There was no significant difference in the
expression of lipid metabolism related genes in the hepatopancreas among the four groups in the first 3 weeks.
After that, the expression of Fas, Accl and Ppar-o genes increased significantly in the HLD group (P<0.05). The
addition of rehmannia powder or yam powder significantly inhibited the increase of Acc/ and Fas levels induced
by the HLD diet (P<0.05), however, their inhibitory effect on Ppar-a expression was not significant; and the
expression levels of Cp#-1 and Lpl genes in the HLD group were significantly lower than those in the NC group at
the end of the 7th week (P<0.05), and higher than that in the NC group at the end of the 12th week. The expression
of these two genes was significantly up-regulated by adding rehmannia powder or yam powder in the HLD diet
(P<0.05). Therefore, high dietary lipid level can inhibit the growth of C. carpio haematopterus and affect the
activity of serum enzymes and may lead to elevation of blood lipid and liver fat accumulation by affecting the
expression of lipid metabolism related genes in the hepatopancreas; the addition of rehmannia or yam can
counteract the adverse effects caused by an HLD diet.
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