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, *1 XWRABEAEREFEN % )

(T3) (T4)(De Tab.1 Formulas an(i;’u(tlrrl;lﬁlr;tct(;r))posnlon of trial diets

Luze et al, 1984; MacLatchy et al, 1992),

GHR GH ? 8.00 8.00 8.00
GH  GHR ; GH 6.05 6.05 6.05
GHR (Hull et al, 1998), DDGS 11.00 11.00 11.00
20.00 20.00 20.00
s 22.00 22.00 22.00
, , 8.00 8.00 8.00
IGFs GHR 1.20 1.20 1.20
65% 0.20 0.20 0.20
’ 2.20 2.20 2.20
0.20 0.20 0.20
1 0.05 0.05 0.05
0.05 0.05 0.05
11 0.05 0.05 0.05
(Carassius auratus) , * 1.00 1.00 1.00
RNAfix RNA 1.50 0.50 0.00

RevertAid™ First Strand cDNA Synthesis Kit 20.00
Invitrogen ; SYBR" Premix Ex Taq™ II 20.00

( ) ; (GH)Elisa 20.00
Kit IGF-I Elisa Kit (%)

. 36.75 36.86 36.81
1.2’ 7.09 7.86 7.82
121 ’ * 9.13 9.02 9.04

(45.0%, CP) ,
(50.4%, CP) (52.6%, CP) = ( - )/
, 1 40 , x100%
, = / x100%

, SLX-80 1.2.4 5 ,
2.5mm , ,—15C , 4°C 12h, 6000r/min, 4°C
1.2.2 2010  9—11 10min, ,—80C

) 163
85cm*x85cmx*65cm (T3) (T4), Qn Dystems Elisa
14d 3, 3 , , Elisa Kit (GH)
30 , 8:00 12:00 17:00 -IIGE-1)
3, 4%—8%, 1.25 NCBI
, 8 (S82374) (NM_001124697)
1.2.3 8 (AF033802) (NM_131825, NM_131031)
, 24h , , (HM449124) #(DQ088Y70, AY615885)
IGF-1 IGF-II B-actin , DNAMAN
= ( - )/ Primer Premier 5.0
x100% PCR(Real-time PCR)
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GHR Takara SYBR Premix Ex Taq 12.5ul S A
, 2 (10pmol/L)  0.5ul cDNA 2ul ddH,O 25ul
i : 95C 10s, 95°C 5s, 55C 20s, 727C 1ls,
Tab.2 Primer?%uszed foa:rﬁriaml-fmg :ﬁfr?t?tlﬁfle PCR analyze 40 ; 95°C 5s, 55°C 20s, 95°C 30s ; 4C
(bp)
. S: 5"TGATGGACTCTGGTGATGGTGT-3' 1.3
B-Actin 4. 5 TTCAGTCAGGTCACGGTCAGC-3' 107 PCR Ct . Excel
GHR S: 5'-TGCATGTGGCACAGATACCA-3' 180 ’ ’
A: 5-GCTCTGGGTCGATGCCTTTA-3' , 27MCt TAACE = (Ct _
IGF.I S: 5'-TAGTCGCACAATCGTGGCAT-3’ 150
A: 5“TCGGGTGTCCTTTGGAGTATCT-3' Ct ) —(Ct —Ct )y ]
IGF-II S: 5'-TGCTGGGATTGTGGAAGAGTG-3' m ce + >3
A: 5'-TGTAGGGATGTGGCTGAAACG-3' >
Excel SPSS17.0 One-Way Anova
1.2.6 RNA cDNA , Duncan S ,
, 24h, 9 ( 3 0.05, 0.01
), RNAfix RNA
RNA, 2
RNA DNA RNA 21
(B3ug  RNA/1ul DNase) cDNA : 8 ,
RNA S5pl 0.5ug/ul oligo(dT)s lul  DEPC (RSGR) 41.87% (P<0.01)
ddH,0 12ul, 65°C Smin 19.11% (P<0.05);
Imin, 5xReaction Buffer 4ul  40U/ul (RLGR) 16.02%
RNase Inhibitor 1ul 10mmol/L dANTP Mix 2ul 6.41%, (P>0.05)
Transcriptase 1pul, 42°C 60min, (P>0.05)
70°C Smin, —20°C 3
1.2.7 cDNA PCR : 2xPCR 2.2
TagMix 12.5ul S A 1ul cDNA2ul ,
ddH,0 25u1  PCR 1 94°C 3min, 4, GH
94°C Imin, 60°C Imin, 72°C Imin, 30 (P<0.05), T3 T4
, 72°C 10min, 4°C10min TA -1 (P<0.01)
, E. coli DH5a, , PCR , -1
T3 T4
1.2.8 PCR SYBR Green  (P<0.01), (P<0.05) :
I , PCR : T3
F3 HIREKMENESR
Tab.3 Result of growth performance in C. auratus
() 6.37+0.51 6.43+0.73 6.23+0.65
(g) 11.30+1.15 12.35+1.66 13.08+1.74
RSGR (100%) 77.24+5.03A 92.0+9.64"B* 109.58+7.405°
(cm) 5.93+£0.12 5.95+0.24 5.89+0.09
(cm) 7.07+0.44 7.19+0.19 7.20+0.17
RLGR (100%) 19.16+£5.01 20.89+1.68 22.23+1.02
+ (P<0.05),

(P<0.01)
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F4 HMBERREFRUNEER
Tab.4 Result of serum hormone indices in C. auratus
GH (ng/ml) 6.16+0.35% 7.33+0.57%¢ 8.98+0.365°
-1 IGF-I (ng/ml) 10.80+0.86™" 17.58+0.60%° 39.32+1.14
T3 (nmol/L) 12.39+0.24% 16.09+0.385° 16.72+0.455°
T4 (nmol/L) 1.48+0.18" 1.89+0.1348° 2.15+0.125°
: + , (P<0.05),
(P<0.01)
T4 (P>0.05), o a Bb
8 L
1 (P<0.01) | [
K ABDb
2.3 GHR IGFs mRNA ® gl l
% 5 L I
<
1 s GHR IGF-I IGF-II mRNA Z 4y Aa
ot
5 2|
1 F
(P<0.01) 0 , , ,
XuiRLE JEASp IariE] EMEREESE
. GHR IGF-I (P< .- 2] REEOH MEIRSE
0.05), IGE-II (P<0.01) ® ol ) Be
IGF-I mRNA (P<0.05), IGF-II B ol Tb I
D
(P<0.01), GHR < 6f L
['4
E 4
g 2t Aa
3 - 0 1 - — 1 - - — ]
XUHRE REETHEA EMEREESE
9 -
’ W .| C Cc
K 8 [
> ‘H% 7r
(Hertz et Eﬁ g l
I 90 Bb
al, 1991; , 2000) > 4 .
E 3 t
B i 2f Aa
109.58%, (77.24%), o (1) 1 . ,
(92.0%) , XufR4A RETHA EMEREEGA
1 GHR IGF-I mRNA IGF-II
) mRNA
Fig.1 Effect of active microbial peptide soybean on C. auratus
’ GHR, IGF-I, and IGF-II mRNA relative expression
(Tsai et al, 1993; :a. GHR ; b. IGF-I mRNA ; ¢. IGF-II
,2001) mRNA
(T3) (T4) B-actin mRNA S +
GH-IGFs GH (mean%S.E.) N (P<0.05),
’ (P<0.01)
T3 T4 >
T3 T4 T3 T4
(P<0.01), T3/T4 , (0.1—0.5ug/g) GH,
) 24h T3 (MacLatchy et al,
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1992) De Luze (1984) T3 T4
(T3/T4) , GH
T3/T4
, (

, 2000) ( , 2006) (Shved et al,
2011) (Moriyama, 1995) (Duguay et al,
1996) IGF-I ,

GH IGF-I
, GH 45.78% (P<0.01), IGF-I
4 GH IGF-I
PCR
GHR IGF-I IGF-II
mRNA (P<0.01)
, GHR  IGF-I
(P<0.05), IGF-II (P<
0.01) IGF-I mRNA (P<

0.05), IGF-II (P<0.01), GHR

GH-IGFs , GH
GHR  IGFs , ,GH

GHR  IGFs s

GHR IGF-I IGF-1II mRNA
GHR IGF-I IGF-II mRNA
, , , 2001.
, 16(3): 219
—222
, , , 2000.
,31(2): 135—138
, , 2006. (r-gGH)
. , 30(6): 740—746
, , , 2000.
. ,21(2): 103—107
, , , 2004,
. (
), 32(9): 57—60+65
, , , 2006.
,25(1): 68—71
, , , 2011.
, 41(6): 19—24
, , , 2010.

, 35(10): 61—66
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THE GROWTH-PROMOTING EFFECT AND MECHANISM ANALYSIS OF ACTIVE
MICROBIAL PEPTIDE SOYBEAN ON CRUCIAN CARP CARASSIUS AURATUS

LIU Zhen"?, XIE Di-Zhi"*? ~ZHOU Yi"? ZHAO Qiong"?,
WANG Shang-Chu"? ~ SUN Lang"?, LU Shuang-Qing'?
(1. Department of Biotechnology Environment Science, Changsha University, Changsha, 410003;

2. Institute of Biotechnology and Nutrition, Changsha University, Changsha, 410003; 3. Marine Biology Institute,
Shantou University, Shantou, 515063)

Abstract Using different feeding formulas, the effects of common soybean, fermented soybean and active microbial
peptide soybean meals on growth appearance of crucian carp Carassius auratus were studied. The results indicat that the
relative body weight growth rate was higher in active microbial peptide soybean group (41.87%) than control and fer-
mented soybean group (19.11% higher); the serum triiodothyronine (T3), thyroxine (T4), insulin like growth factor I (IGF-I)
and growth hormone (GH) levels of active microbial peptide soybean group were the highest with following fermented
soybean group and the lowest in control group. Realtime-PCR indicated that IGFs (IGF-I and IGF-II) gene expressions
were the highest in active microbial peptide soybean group, lower in fermented soybean group and the lowest in control
group; GHR showed no significant difference between fermented soybean group and active microbial peptide soybean
group, but both two groups were higher than control group. Thus, active microbial peptide soybean may regulate GH,
IGF-I, T3 and T4 in serum as well as GHR and IGFs gene expression in liver to affect growth in C. auratus.

Key words active microbial peptide soybean; crucian carp Carassius auratus, growth-promoting; mechanism



