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Al R A B Hy B, S 36 DA f gk AR A A A ol (T A ik A 4R TR ) O e B VR TR RIS 4L & A%
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VB, Hn-3/m-6FhfE 4 %) 4 0.46(T3). 1.09(T4)F21.53(T5). 10E % Lt R, 44
B EKER. DFFAEKRBFGCHEER TR LA+ £ KHKXEEH KL K
Fo HRET, GXBAML, n-3/n-63F & AL JEA (VS {74 & #(FCR). #& &%
(FOL % % v, ¥ =R (WGR)Fn-3/n-6L0 8 89 8 m %6 7+ J5 &, n-3/n-6Lk & % T 1.095,
WGRk 2|, #218.53%+24.32%, T2 mEGHE B2 £ 5 T HM AL 4, M %n3/n-
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TEBEE B, iglrlrh kB BT, msmt B ¥ £2%. A Fgh. myodsd & Z W 1%,
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#6720 28 o GH/IGF 4 4 K AR 3% 35 B 89 K 4 % 40K 9 n-3/n-6 b ) 9 % 7 o
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ok 22 B0 g D7 5 )R S v 0 28 1 AR K b
AE. CAMRIRIESE, KA. SRR R SERE
A] 4% & W 6% (Oncorhynchus mykiss)!'® . 75 FRL A
(Carassius auratus)''” | H {4 (Ctenopharyngodon
idella)" 553 L v L7 AR EPU Y Oreochromis mos-
sambicus)SF R EREF R BT BT, RE DG
0 PR 0 2RI A — B RCR , HEHFS
ZENIE R AR R T, XTAK
A0 47 F DL RIAR D WA a2, 2 A
K 2 h GH/AGFR %, 1250 4 178 A2 KR (er-
owth hormone, gh). "KM &K Z & (growth ho-
rmone receptor, ghr). 5 FR A K K+ (insulin-
like growth factor, igf)FIBR &y 2 AEA K 321K
(insulin-like growth factor receptor, igfi)35"",

¥ ] 8 (Cyprinus carpio haematopterus), J&
J& H (Cypriniformes) . #f£}(Cyprinidae), #J&
(Cyprinus), 8RR, WG, 23 B
Ui K 0 E SRR R A EEIROK S T K
AESK AR D5 IR AE SR A DR A SR B
AR EARIE , AR B 3 E A OC B 5 A
A, H 2 VR 7 A8 I = LR T 5 o 20 2
R T ERGHERE Hn-3/n-67K % v T AR R R A K
FHOCOr FIRENLHI R, At . 1E
AN TIAF IS BRI IR, 4 BT A [Fn-3/n-6 7K ~F-
of v Y] i A RN AR A G B R By R e, AT
KV fif BEPUF Ask #1284 KB 4= /EHT, itk —
i PUFAs 5 AL AE KA 9 ¢ R 4R AL HIR K
Wi, A AE YRR 07 DR AE 0 28 ) v i R A AL
LA ERE

1 MESHE
1.1 LR

26 i FH T Y ] e SR R R A BR A
1.2 SRS RAAR B &

PEHL30045 - S 28 g4l fa, BEALSY
BSH, BHKRINELE, BIHEE20RE. 2510
BHEC T (3R 1)l /F 540 45 fig 45 A B IR 107 Ik I8 A
(] 8 e et o 4% 2 DRk Bk i 7 905 2 BRI TS BE A [
Gb, HAbER—S, Hdr, TIZ R R 8%
R fal, 18:3 n-3/18:2 n-6 Ll 40.97; T24 1A%}
RN 8% A6 A=, 18:3 n-3/18:2 n-6 L {H A
0.02; T3ZHTADREH IR N 6.13% A0 48 A I F11.87%HY

LA, 18:3 n-3/18:2 n-6 LU (E N 0.46; T44H 1A
BRI N 3.67% 1 46 A T F14.33 % 1) 28 5 k7 1
18:3 n-3/18:2 n-6 L fH 41.09; TS 4k} s Jin
2.81%Hy A 2B I A1 5. 19%AY9 £ 95 FF i1, 18:3 n-
3/18:2 n-6 LA M 1.53 K45 F JFUR R 1 J5 3 80 H
O, IR R A B RS, R B R R
AR5, oK s R, 2R BLET R AR
BHARN mmE AR, BT, T80
ZOPRARD I FH 42 9 10 R 50 BT J0RE K /N (1~3 mm),
4 CHEERAFR I

K A =3 AL £ Bk (48%, Acros Organics,
USA) A2 647 0 105 2 P e Ak o g 07 158 1 Akl
i 1] Agilent 7890B“AH (35 AN 47 3 Hr (354 -
Agilent HP-88, 100 mx0.25 mm, 0.20 pm). JgR5
T2 i, 43 114 %2 5 AL 9 Sigma 2y 7 1Y NS W5 TR A 74 o5
K FH T B A — P F 5 A AR D R T o ) TR
Iy H(#2),

13 LEBFEER

S 0 AR T I IS R A A SRR K RGErh
HEAT A LOFA A 3250, H B WSy £ fR T Y
4%IEAT, BRI, BRI IOK, HoKE
JEOK BRI AT . SR ERLL A, IRAr
A KT 5 mg/Ls
14 LEHARE

FEH LR IG, Git A4 L E hr,
FF A B HL 108 B 6 8 B AT RS 5, DSRAE I, i
i R E KB ) e, R AT PE A 1 mL
WAL M, PRAF T 1.5 mL EPEH, 47
GHE R E . QRETTBNLA . 4 WL AT &8
WL 3 A7 B9 RE 5 F TRNARY 2 B, RNAlater
(TaKaRa, Ki%)RFFT-80 °CrkAi % H .
1.5 MMEGHEEHNE

R FH IR 0 28 % BFF 0 %€ 15, % B GH ELISA
Kit@® R SE AR A BRA R, RO UL 4
HEATHRAE, FHSPSS 2008 F 2 HilbrEfh £k, IF
TS A BRI VS GHA B 45 3, HE e+
FRUE TR (mean=SE) /N .
1.6 AAAELREKBEXERNRIA

EBRNA# IR ART-PCRAG T 3% }4-80 °C
PRAF B9 A ] 3R B9 4540 WL 2H 20 iE 4T RN AR 2
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Tab. 1 Ingredients and composition of experimental diets

%

TAKHH  dietary groups

D%

contents Tl T2 T3 T4 T5
JZHL  ingredient
GH1  soybean meal 25 25 25 25 25
SRR rapeseed meal 25 25 25 25 25
FEFFHE  cottonseed meal 17 17 17 17 17
Ky wheat middling 10 10 10 10 10
KA rice bran 13.2 13.2 13.2 13.2 13.2
REYEAE 2 vitamin mixture' 0.5 0.5 0.5 0.5 0.5
REW YR mineral mixture® 0.5 0.5 0.5 0.5 0.5
AALHET  choline chiorlde 0.1 0.1 0.1 0.1 0.1
WE; —&4%  dicalcium phosphate 0.5 0.5 0.5 0.5 0.5
#EFE  L-lysine 0.1 0.1 0.1 0.1 0.1
E%® DL-methionine 0.1 0.1 0.1 0.1 0.1
fiylh fish oil 8 0 0 0 0
fe4h  peanut oil 0 8 6.13 3.67 2.81
LI perilla oil 0 0 1.87 433 5.16
EFEAS)> nutritional composition
T dry matter 86.55 87.48 87.39 86.71 87.96
FI#E  crude protein 32.10 32.32 31.70 31.97 32.34
MMM crude lipids 8.13 8.02 7.97 8.11 8.03
W45y ash 6.61 6.43 6.40 6.24 6.28

W L ETRRAVYRFPSHEMH100g, $30g, #8g, g 4830g, #i2g #ilg, MS00mg, #i40 mg; 2. T RREGHERP T HYE

A ZEAXI0° U, 445D, 3x10° U, 44 ZE3x10° U, 443K, 20 mg,

ZIRE580 mg, MR170 mg, EY)FEI0mg, NIES g, HBERI0g

44 FKB 120 mg, B,480 mg, B,360mg, By, 100 mg, MAR170 mg,

Notes: 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;x10* IU, D5 3x10* IU, E 3x10° IU, K3 20 mg, B, 20 mg, B, 480 mg, B¢360 mg, B,, 100 mg,
nicotinic acid 170 mg, calcium pantothenate 80 mg, folic acid 170 mg, biotin 10 mg, inositol 8 g, C-monophopholipid 10 g

B, 1% M BE I L vk (AL 5UR — A U BLE AT R

Aw], Jbst)FIND-20004% 2 2 F1 X (Thermo, &

EDK M RNASE M | i B I . PrimeScript™

RT reagent Kit with gDNA Eraser T(TaKaRa, KX
)6 M cDNAH FPCRY 1,

F| I Prime Primer S#K{F 1t gh. igf-1.
ghr. igf-1r. mstn. myodHB-actinF& K 1) € = 5|
Yy, h IR R AR A E A (R 3) . GE
cDNASHEAR , #EATPCRY M . PCRI™ M 22 1%

ROV BRI R DK A, 1B 4 pMD-19THR , He ik
DHS5 g3z A5 40T, 22 1 1 0 18 B XU U1 36 ik
Fi8) B4 e B 6 7 O < MR A 0 A BR A W EA T I

http://www.scxuebao.cn

Taq™ II(Tli RNaseH Plus) (TaKaRa,

%0 SRR E

% B SYBR® Premix Ex
K)o &

VLIS, DL4SA LR KL i cDNA R BEAR , (KRN
10 uL, EFI#514450.3 uL, SYBR Premix Il Tag
TM(2x) 5 uL, c¢cDNA 1 pL, RNase free H,O 3.4 uL,
qRT-PCRE IV %54 95 °CHiAE 30 s, 95 °CAF
PES's, 62°C20s, 40DPEM . K25 040 AT 9
fift MR Cof, 2722 Tk TS AN [ Ak 24 20 A [R] 368
AL AL PR ZH 23 A R DG PR 8 R X 2Rk K P

1.7 B4 H.ERE

o ab PRZH £0 T 85 R T . MZR B O LA
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F2 ARAENERAER
Tab.2 Fatty acid compositions (% total fatty acid) of experimental diets

Tkl diet groups

Jg iR
fatty acid T1 ™ T3 T4 Ts

Cl14:0 7.40 2.50 3.11 1.44 1.25
C16:0 17.04 18.54 15.77 16.84 15.62
C16:1 3.18 1.28 1.55 1.09 1.78
C18:0 3.17 3.14 3.54 3.61 3.57
C18:1 14.42 19.02 18.41 18.14 17.53
C18:2n6(LA) 4.07 34.71 30.85 2334 19.42
C18:3n6 0.42 - - - -
C20:3n6 0.37 - - _ _
C20:4n6(ARA) 131 - - - -
C18:3n3(LNA) 3.95 0.54 14.07 25.44 29.8
C18:4n3 0.30 - _ _ _
C20:4n3 0.43 - _ _ _
20:5n3(EPA) 2.71 - - - -
C22:5m3 0.52 - _ _ _
C22:6n3(DHA) 7.31 - - - -
SFA 2831 2831 22.54 22.44 21.54
MUFA 25.64 25.64 20.16 19.23 19.31
n-3 PUFA 11.34 0.54 14.07 35.44 23.24
n-6 PUFA 6.45 34.71 30.85 27.44 23.24
C18:3n3/C18:2n6 0.97 0.02 0.46 1.09 1.53

TE: - JRBTER A

Notes: -. the fatty acid is not detected

(FWE . £KE), FEMK/M emx] emx0.5em, ¥ 100%xw,/W

A 4% Z B EE D EE, RHAMOEY T B 2 % (feed coefficient, FCR)=100%x

JEEESN 8 pm, VI LA 25 48 )y ) 2 B FIKF- W W)W

a

HARR—PLAG M E), WME R, B
35K, fEG WBE T AT M

1.8 BEESH

ORFEIG R B e KR K.
TR R MERFERESRUTALIE

171 % (survival rate, SR) =100%xN,/N,,

I & R (weight gain rate, WGR) =100%x
(W=Wo) W

i B K (specific growth rate, SGR)=
100%x(InW¥, — InW,)/t

AR H (viscerosomatic index, VSI)=

[0.5% (W Wo)xi]

% & % (feed intake, FI)=100%x W,/

A, NHAKER, NowvltnRE, w, Bk
MR ARDRE R TT B (g), WORAARIKRTTE(g), Wkl
AR (g), CASEIREN(), W o RlEE (),
Wk AR BT (g)

FIHISPSS 20.043 17 5 4 ¥, 7E KR Ir
27 #T (One-Way ANOVA)JER [ K FHDuncan [ £
R R B 4 1H] 2% 5 (P=0.05), 45 Hmean+
SEF&RIR o
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#=3 SEFHQRT-PCR3|¥IK 7

Tab.3 Primers and sequences for real-time PCR

determinations in experiment

2 4

2.1 (@Rl n-3/n-6 PUFAs/K Xt EA 88 4 &

4T WA IR 51(53) A M RE R AR RR 43 B B2
primers sequence(5'-3") N .
ghF TCAAGGGATGTCTCGATGGT 5/~ FRA PP & £ () 47 1 AR A 100%, 2R
n-3/n-6 PUFAsXT T4l i1 () A7 35 R LA 52 I (2 4)
hR CTACAGGGTGCAGTTGGAAT N e
& T1. T2HRIT34b 34175 1 F R - R A7 18 B 3% ok
igf-1F GGGCCTAGTTCAAGACGG 25 (P>0.05), TAAFRA M ERE E T TT1. T2
igf 1R AGTGGCTTTGTCCAGGTAA FIT3AEFRA (P<0.05), 5 TSALFRALZ ) A7 7E i
FME2E R (P>0.05), T4kb P4 84 R E,
ghr F ACAACTGAACAGCTCTCCGG .
218.53%+24.32%, n-3/n-6 PUFAsX} T4 Ab B 4H =
ghr R GAGAAGATACGGCGTCTGGG l‘lﬂ E"JVSI . FCR . Flz:ﬁjl/j—:‘ﬁ %TH:E E/(J % jl:qﬂ_ (P>005) .
igf1r F GCTTCCTCAAGAGCCTGCGAT X2 H R E A KR, T45 HAh4 4k
- A 2 ()77 5 M 25 5 (P<0.05), Hiftha~4b 2R
igf-1r R TACGCGCATCATCCTCTTCC ) o i
Y Z B AN 3 1 22 5 (P>0.05) . v o] i &)y £
i GCAGCTGTTACCCAAAGCAC R sy, Sl kK. HEN .
mstn R CCATAGCTGCGCTCTTACGA FLUIRNT  IKAr 553808 B9 25 7 A I 35 (P>0.05)(35)
myod F CCACCATGAGGGAGAGGAGA 2.2 fAfRldn-3/n-6 PUFAs/K EXTE= A B 4h &
3 PRV
myod R GATCTCGGACTGGAGGCATC ;% GHE E /I
P-actin F TGCAAAGCCGGATTCGCTGG S5 b B 1003 P 2 GHE H 47  h 886.8
1039.9, 815.8. 635.551563.0 pg/mL(&l 1), HH%%
P-actin R AGTTGGTGACAATACCGTGC . e
TXFREAITL, T24k B4 ifi ¥ GH & 1 i & 41 5
4 FRISBAFMNESEEKMERE
Tab. 4 Growth performance of juvenile C.carpio haematopterus fed experimental diets
45 ERI%  VIGhT R AKREFREg  WHER% WEAA /% FRRE% BEE%d R % d
groups SR W FW WGR VSI FCR FI SGR
T1 100 8.11+0.03 22.94+1.18%  182.77+15.42°  0.82+0.085 1.63+0.01 2.22 1.49+0.44°
T2 100 8.16:£0.07 20.71£1.79°  153.67+18.12°  0.80+0.117 1.62+0.05 2.01 1.33£0.27°
T3 100 7.97+0.14 21.83+1.08°  173.73£9.01°  0.84+0.018 1.62+0.02 2.15 1.44£0.18°
T4 100 8.04+0.04 25.60+1.13°  218.53+24.32°  0.82+0.023 1.610.07 229 1.65+0.83"
T5 100 8.20+0.15 24.43£225%  198.11428.19°  0.83+0.015 1.6120.06 2.40 1.56+0.28"

e FEATEARARE AN NG 7R R4 A 22 5 2 2 (P<0.05), R IF]

Notes: values within the same row with different letters are significantly different (P<0.05), the same below

RS5 TEACERAFTERL @ (KRB
Tab. S Proximate composition of juvenile C. carpio haematopterus at different treatments %
RS ARl dietary groups

proximate composition Ti T T3 T4 T5

7K4>  moisture 71.25+0.83 70.32+1.93 69.58+0.13 68.5242.28 70.02+1.50
HEE  crude protein 17.60+0.56 16.97+1.08 16.34+1.71 17.96+1.34 17.36+0.35
HLIET  crude lipids 7.95+0.26 8.58+0.92 7.87+0.37 7.93£1.87 7.96+1.20

K4y ash 3.18+0.33 3.93+0.58 3.544+0.63 3.56+0.33 3.58+0.23

http://www.scxuebao.cn
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1500

b
1000 | -

500 | ==

GH & &/ (pg/mL)
growth hormone levels
o

T1 T2 T3 T4 T5
il
groups
1 TELEBEMEIEKHESE
FEF 07 A 5] 7 BRACR AN [F) 41 ) A7 £ 8 35 1 2% 33 (P<0.05), T[]
Fig.1 Serum growth hormone levels at
different treatment

Different letters on the columns show significant differences between

different groups (P<0.05), the same below

(P<0.05), HBEE LWAEMRWrghn, iy GHIY &
B, BT REES ., TARMTS B4 2 [H]
AR B35 2 5 (P>0.05), (BB EFMT a3 ab#
2 (P<0.05), T2AbFELH & 3% = T TUMTIAL # 4
(P<0.05), TURIT3AbFRL] 2 [ A7 78 B 35 22 57
(P>0.05).

2.3 A%t n-3/n-6 PUFAs7K E XF A~ [ ZB4L Bl
AEKEXEEFRRIENENN

438 o n-3/n-6 PUFAs/K-F 3+ R ) 345 L )
T ghk K #) %k 3 35 qQRT-PCRAG I A [1) 345
DA gh ik K. ghte S HL . BB ALAIZ AL34
AN OE=Svy SR N i E T*thfﬂn-s/n-&t{ﬁ
o, ghtE B MMA PR RLE R ERS, T
T4$HTSLIE2E75T1$HT2E"JISTjE??(P<O.OS)(l§]2)O
T2 B LWL ghR ik e, M 14.58+2.19,
ST3RIEAE B8 2 5 (P>0.05), HEFE T Hib
3 AL BRAL (P<0.05). ghte IR ER LA 1) 26 15 34
5 WAL AR, YR Hn-3/n-6 L (H ik F
1L.O9KT, ghZRik i, 38.29+12.38(P<0.05),

43 #F % n-3/n-6 PUFAs/K-F 3+ 7R ] 2R 4% AL )
ghrk ik 69 % # 5 55 5 41 fa AR ES LA
ghr ik B AIEE B 3 25 5 (P>0.05), (HEB N
STt AR, FET3 T ik i i m (83).
ARV BRZH LT L rh ghr 23R A 515 TR AH I,
T3AbFRAH Fe 3k 4 0.48+0.02, WEME T TI4H (P<
0.05), 5H A Z M ANFEAE 3% 25 57(P>0.05). 18
FLIR ghrR ik fa s 5 ML B A —3, T34

D
S

= ml
B m2 b
B m3

N
[e]

gh mRNA X RIE R
=

gh mRNA relative expression

(e

Hl

groups

2 TEACIRAMKEL H gh mRNAEI RIEE
mLFFHULA: m2 2000 m3. JEEALA, THE
Fig. 2 mRNA expression of gh relative to p-actin in
muscle at different treatments

ml. dorsa muscle; m2. red muscle; m3. abdominal muscle, the same

below

(= mi a

[\S} w

ghr mRNA X} RIA &

ghr mRNA relative expression

Al

groups

3 TEIAIEAEN AL LA A ghrmRNAEXT RIL 2
Fig.3 mRNA expression of ghr relative to f-actin in

muscle at different treatments

ghr iR B 1 (P<0.05), HoAdu Ak B 26 18] A 777 i

& 5(P>0.05),
434 ¥ n-3/n-6 PUFAs/K T 3+ 7~ [F) 3/ 4 AL A)
igf-lA X n LA gl 1 B bfin-3/n-

OLLAEI KA TH G e, TAH STIHANIEAE 3 2
(P>0.05), T2, T3IMTSH B FMTTIH
(P<0.05)(El4), T4 Nligr-1%ik & BEMKT
TIFA T34 B (P<0.05), 5T2HRITSALFRL 2 ] A
TEAE B35 22 5(P>0.05), igf~1/E IR FBALIA v 335
BB, TIHEX
0.05).

44+ % n-3/n-6 PUFAs,quE S IS B FRAL L B
igf-1r& & 69 %5 7R B LA igf-1re ik f R B
SRR G T E e, T3 W ELT
T1AbBEEH (P<0.05), 5 HflAb 340 2 (B AR

=L = ey

KRR, A1.0240.13(P<

http://www.scxuebao.cn
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5
= 2.0
1 7
K g
W15}
.&. N
ég 1.0 +
2z
E z 0.5
&!ﬁ g
A % 0
A5
groups

B 4 EAIRLERN ALE L igt1 mRNAEY RIAE
Fig. 4 mRNA expression of igf-1 relative to f-actin in

muscle at different treatments

FHEF(P>0.05), A NligrlrRkEHESEIN
A —F, TURTSZ AR 3 2 5 (P>0.05),

84 25 T H A 34 b BEZH (P<0.05) . IEFTHILIA igf-

IR R R KBS R LA, T2
(&15),

R4 iS

f=)
S
I8 2
5t
ﬂ%g i
=2
g
<3
—
Z <
EZ
=g
hE=
®
2H 5]
groups

5 AREIAIELAAAE LR ighklr mRNAE X R IA

Fig.5 mRNA expression of igf-1r relative to f-actin in

muscle at different treatments

47] 7‘#%4’ n-3/n-6 PUFAs7K-F 2 1< ] 3R 4 L )
mstnF 3L 49 %R BN AL W mstn e ik
B3, TMLIEQH%%LE?H 43R 1.05+
0.25, 1.87+1.25, HAbALBEA 2 A ARFF7E % %
5 (P>0.05)(1K16). T3RITSYLIE LA mstn e ik i
2 R T HoAth kb B 20 (P<0.05),  HoAl Ab B 41 8] AN
AFAE I 35 22 5 (P>0.05).
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Fig. 8 Dorsal muscle longitudinal and transverse sections of T2 and T4 treatment groups

1 and 3 belong to T2 group, respectively dorsal muscle longitudinal and transverse sections; 2 and 4 belong to T4 group, respectively dorsal muscle

longitudinal and transverse sections
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Effects of dietary n-3/n-6 polyunsaturated fatty acids ratio on
growth performance and growth-related genes mRNA expression in
common carp (Cyprinus carpio haematopterus)

PANG Xiaolei, TIAN Xue ', WANG Liangyan, LI Mengrong, HU Ju,
MA Xiao, LIU Huifen, LI Xuejun

(Engineering Technology Reasearch Center of Henan Province for Aquatic Animal Cultivation,

College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: To analyze the influence of n-3/n-6 PUFAs levels on the growth performance and growth- related genes
mRNA expression in common carp, five isonitrogenous and isoenergetic experimental diets based on fish oil and
mixed vegetable oil were fed to the Cyprinus carpio haematopterus for 10 weeks. The control diet (T1) was only
supplemented with fish oil as lipid source, n-3/n-6 ratio was 0.97. the second group (T2) was only supplemented
with peanut oil, n-3/n-6 ratio was 0.02. n-3/n-6 ratio of the other three experiments groups were 0.46(T3), 1.09
(T4) and 1.53 (T5) with peanut oil and perilla seed oil as feed source. After 10 weeks cultivation experiments, we
checked each group for fish growth performance, serum growth hormone and growth-related gene expression level
in different parts of muscle tissue. The results indicated that there were no significant differences in the
viscerosomatic index (VSI), feed coefficient (FCR), feed intake(FI)among the five tested groups. Weight gain rate
of the fish (WGR) was raised first and subsequently declined with the increase of the n-3/n-6 ratio. WGR climbed
the peak at T4 group. The serum GH levels of T2 group were significantly higher than those of others, and the
level of GH in serum gradually reduced with the increase of of n-3/n-6 ratio. The expression levels of growth-
related genes in the dorsal muscles showed that gh, ghr, igf~1 and myod were enhanced first and subsequently
declined. However, igf-1r displayed the opposite expressive trend, while there were no significant differences in
mstn level among the five treated groups. In red muscle, the expression levels of gh and myod were gradually
decreased with the increase of n-3/n-6 ratio, and the expressions of ghr and mstn exhibited no significant
differences in five groups. Besides, the expressive trends of igf~1 and igf-1r were similar to that of dorsal muscles.
Interestingly, the expressions of gh, ghr and igf-1 in the abdominal muscles were consistent with the dorsal
muscles. But, the levels of igf-1r and myod manifested no significant difference in five tested groups. There were
significant differences in the number of muscle fibers in the T2 group and T4 group, and the muscle fibers in T4
group were thicker than those of T2. This study showed that vegetable oil contributed to improve the WGR of the
fish and the n-3/n-6 ratio of the diets not only affected the serum GH level, but also influenced the growth related

genes of GH/IGF axis in different parts of the muscle tissues.
Key words: Cyprinus carpio haematopterus ; PUFAs; GH/IGF axis; growth performance
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